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, level control for the high pres- 
sure boiler is the toughest challenge of all 


to “Doing One Thing Well’. To work de- 
pendably in this service a water level con- 
trol must be engineered down to the last 
detail to stand up in the presence of high 
pressure and the high temperature that 
goes with it. You have such a control in 
the McDonnell No. 150. It has been devel- 
oped through study of operating require- 
ments in countless applications —a de- 
pendable basic unit that can be wired as a 
low water fuel cut-off, as a low water 
alarm switch, as a boiler feed-pump con- 
trol, or for any combination of these uses. 
Here are some of the features that set it 
distinctly apart: 


. COOL Operating 
™ me Away 
— From Heat 


Alloperating 
parts are isolat- 
) HOT ed from the 
¥ steam and hot 











Porcelain 
Insulation 
on Lead Wires 


Another typical 
refinement of 
the No. 150, this 
porcelain bead 


water zone. Radiating fins on housing insulation is impervious to highest temp- 


and ventilation of the switch compart- 
ment help further to reduce temperature 
surrounding these parts. 


Completely 
Packless 


Genuine Syl- 
phon bellows of 
extra heavy con- 
struction totally 





eratures, yet provides ideal flexibility. 


Dual ‘‘Multi- 


(5) Purpose” 
Switches 


Specially devel- 
oped for high 
temperature 
service, the two 





eliminate pack- 
ing. Sylphons are held in place by a spe- 
cial mechanical seal which never lets 
go—a typical refinement. 





¢ Monel Float 


Capable of 

withstanding 

— pressures far be- 

yond the rating 

of the No. 150, the float and rod are 

made of heavy monel metal, welded for 
maximum strength. 


McDONNELL & MILLER, INC., 1316 Wrigley Bidg., Chicago 11, Illinois 


heavy-duty mercury switches provide 
circuits for all purposes—for low water 
fuel cut-off, pump control, low water 
alarm switch, or any combination of 


these functions. 
MO® ts 


To Wire 


Easily identified 
and readily ac- 
cessible termin- 
nals in accurate- 
ly moulded por- 
celain panel make wiring easy through 
two convenie~t conduit outlets. 
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For boilers with 
pressures up to 
150 pounds 
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More Efficient Condensing 
of Refrigerants PLUS Big 
Water Savings .. . 







The evaporative condenser is a ‘“‘packaged”’ unit in that it in- 
corporates all the desirable features of the conventional shell 
and tube condenser, water cooling tower and water pump in a 
single, compact piece of equipment. 

Savings up to 95% in water costs are possible with the use 
of evaporative condensers for refrigeration or air conditioning 
applications. They also eliminate waste-water disposal prob- 
lems, and pumping costs are much lower than those of a 
aspaseeeaves conventional cooling tower installation. 

AIR CONDITIONING usAIRco Evaporative Condensers are designed for maximum 

UNITS economy and efficiency in operation. An unusually generous 
amount of coil surface, made up of all prime condenser surface, 
plus ratings for low condensing temperatures to minimize scal- 
ing, provide highest condensing efficiency. Blowers are accu- 
rately balanced for quiet operation; forwardly-curved blade 
design moves larger volume of air at less power cost. 

Complete design and engineering information may be had on 
usAIRco Evaporative Condensers by requesting a copy of 
special bulletin. 
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Airjet Roof Ventilators and Vent Five Caps are of 
designed to conform to present and future archi- tra 
tectural demands.They are high-grade ventilators, of 
moderately priced, for commercial and industrial 
buildings. They are the only ventilators aerody- a 
namically sound in design. Airjets actually set up in | 
a jet of air. wh 
24 

CHECK THESE PROVEN DESIGN FEATURES in 
1. modern design—streamlined con 
2. low silhovette (cannot be seen from street) - 
‘ 

3. machine-made, volume production ( uniformity nor 
and low price) bui 
con 
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35S NORTH RAYMOND AVENUE 
PASADENA I, CALIFORNIA 
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C. R. GELERT COMPANY “T 

é 35 North Raymond Avenue rent 
Pasadena 1, California . 

Please send me your new catalog on Airjet Roof Ventilators and alee 

Vent Five Caps. just 

NAME ce = 

COMPANY ae ER AES , — 

om SEND FOR COMPLETE INFORMATION § ox 

__, 2 a Also, see Architectural and Mechanical Sections o! adjun 

ee SWEETS 1947 catalog. 
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THE EDITOR'S PAGES 





“CONSTRUCTION RECESSION 
DUE TO RISE IN COSTS” 


Evidence of a recession from the 
high volume of construction indi- 
eated earlier in the year was re- 
ported last month by the F. W. 
Dodge Corp. on the basis of a study 
of data compiled from project con- 
tracts awarded in the 37 states east 
of the Rocky Mountains. 


The severity of the drop is shown 
in a compilation of contract volume, 
which was maintained at a rate of 
24 million dollars per business day 
in the first three weeks of April 
compared to 28 million in March 
and 33 million in April of last year. 
The decline is general, affecting 
nonresidential building, residential 
building, and heavy engineering 
construction. 

An analysis of the trend, pre- 
pared by Thomas S. Holden, presi- 
dent of Dodge, states: 


“Despite the favorable record for 
the first quarter as a whole, the 
month of March actually marked 
the beginning of the downward 
movement. This readjustment was 
accelerated in April. 


“In view of the known demand, 
the only important reason to which 
the recession can be ascribed is the 
rapid rise in costs in the last six 
months. Early hopes that price and 
wage increases would be moderate 
after removal of controls were not 
realized. There was evidence of 
stabilization of some prices in the 
first quarter, but progress was too 
slow to stimulate a second-quarter 
upturn, e 

“It is now obvious that the sta- 
bilization of costs essential to full 
construction industry recovery is 
being affected by the refusal of 
buyers. Buyers have assumed con- 
trol of the construction market. 


“Depth and duration of the cur- 
rent recession will depend on the 
speed with which price and cost ad- 
justments are made. There has been 
a wide variation in the rises of va- 
rious materials, some having been 
moderate, others fantastic when 
compared with prewar levels. Price 
adjustments in varying degree will 


have to be made by producers, 
wholesalers, and retail dealers. 

“Hourly wages in the building 
trades are not likely to be reduced. 
In fact, increases are being asked 
by a number of trades in scattered 
areas. The strongest hope for re- 
duction of site labor costs lies in 
improved efficiency. Production per 
man-hour has been reported at 30 
to 50 per cent below normal in re- 
cent months. With stabilized ma- 
terial markets and normal or near 
normal labor efficiency, contractors 
again will be enabled to make com- 
petitive lump sum bids. 

“While the present recession has 
the characteristics of a postwar 
price stabilization movement, it is 
believed by many economists for 
important reasons that necessary 
adjustments will be made this time 
without the extreme deflation of 
1920 and 1921. 

“Duration of the recession is va- 
riously estimated. If present mal- 
adjustments in construction costs 
can be corrected in six months, 
which is conceivable, the industry 
should come through without se- 
rious trouble. Construction demand 
and available investment funds are 
factors favoring a short, rather 
than prolonged, adjustment period. 

“The big second-quarter bulge in 
contract volume last year is not 
likely to be repeated this year. 
There is some question whether the 
total dollar volume of work started 
in the current year will exceed that 
of 1946 appreciably.” 


CENTRAL REFRIGERATION, 
STEAM FOR CHICAGO? 

A scheme for central generation 
of steam, electricity, and refrigera- 
tion for downtown buildings in Chi- 
cago is pending before the city 
council and is backed by the Chi- 
cago Loop Cooperative Association. 
According to I. L.. Wise, the asso- 
ciation’s chief engineer, steam 
would be generated at strategic 
spots at high pressure, passed 
through turbines as reducing 
valves, and then used for building 
heating. Refrigeration for air con- 
ditioning would be provided in sum- 
mer. Idle tubes of the Chicago Tun- 
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nel System would be used to convey 
the steam, refrigeration, and elec- 
tric lines to the various buildings. 

Advantages of the method are 
said to be an estimated 27 per cent 
reduction in fuel consumption for 
heating a building, and a 50 per 
cent reduction in air pollution as 
compared with the smaller boiler 
plants now used. Refrigeration 
would be made available for air con- 
ditioning to many who now lack it 
“because of high cost and limited 
sewer capacity.” A secondary bene- 
fit would be saving the space in 
buildings now used for stacks and 
boiler plants. 


BIOTECHNOLOGY IS NEW 
TRAINING FOR ENGINEERS 

Interdependence of man and ma- 
chines, the progressive extension of 
artificial control of human environ- 
ment, and the expanding role of the 
engineer in human affairs are 
recognized in the teaching and re- 
search on human problems of engi- 
neering recently inaugurated as 
fundamental activities in the de- 
partment of engineering at the 
University of California. The pro- 
gram, “which represents an effort 
to develop a biotechnology as a 
basic discipline in engineering edu- 
cation,” was discussed by Craig L. 
Taylor and L. M. K. Boelter in 
Science, published weekly by the 
American Association for the Ad- 
vancement of Science, vol. 105, no. 
2722. 

The authors point out that in 
many phases of engineering, essen- 
tial design criteria are based upon 
human physiological characteris- 
tics. Ventilation is in part based 
on respiratory needs, for example, 
and jointly with heating and air 
conditioning serves the needs of 
body temperature regulation and 
thermal comfort. 

It is emphasized by the authors 
that the primary objective of this 
program is to broaden the training 
of the engineer rather than “to in- 
augurate a new engineering sub- 
profession.” 


RINDERLE NAMED 
EXECUTIVE VICE PRESIDENT 
The election of Charles Rinderle, 
Jr., to the position of executive 
vice president and general manager 
of Eastern Air Devices, Inc., was 
announced last month by Hugh G. 
Hamilton, president. 
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“AL” GIVES THE DOPE 
ON STEEL CORPORATION 

In an informative, easy-to-read 
booklet, Allegheny Ludlum Steel 
Corp., Pittsburgh, introduces “Al,” 
a good-humored sort of trademark 
character who discusses the year 
1946. 

In 18 pages of well-written text, 
“Al” manages to say something 
about employment, wages, insur- 
ance, safety, his expenditures for 
the year, plant improvement, pro- 
duction, research and development, 
and the outlook for ’47. 

In a table of facts and figures for 
1946, “Al” shows dollar amounts 
for “taken in,” “paid out,” and 
“plowed back”—both totals and av- 
erage amount per employee week 
worked. 


NAMED VICE PRESIDENT 
FOR ENGINEERING 

Thomas Lord, president of the 
Lord Mfg. Co., has announced the 
appointment of Dr. Stephen J. Zand 
as vice president in charge of en- 
gineering. 

Dr. Zand has been working with 
Lord’s as consulting vibration en- 
gineer since 1933. In his new posi- 
tion he will devote his full time to 
the company and will be responsi- 
ble for all engineering, research, 
and development activities compris- 
ing the company’s product engi- 
neering and research divisions. 


REMOVE BUILDING 
RESTRICTIONS, SAYS BP! 

Federal restrictions on nonresi- 
dential building should be removed 
immediately in order to maintain 
employment in the construction in- 
dustry, Douglas Whitlock, chairman 
of the Building Products Institute, 
stated last month. 

“The Housing Expediter is dis- 
approving applications for non- 
housing construction at the rate of 
about $25,000,000 a week or one 
billion dollars a year at the present 
time,” he said. “Permitting this 
construction to go ahead would help 
to offset the temporary reduction 
in other types of building and pro- 
vide added employment for build- 
ing trades workers without inter- 


fering with the building of homes 
for veterans. 

“With building materials coming 
into full production in almost every 
line, there is no excuse for arbi- 
trarily limiting any kind of con- 
struction. The output of some ma- 
terials which would be utilized in 
large quantities in nonresidential 
building already is in excess of the 
demand. 

“Moreover, most non-housing 
construction that has been held 
back by the federal limitation order 
uses relatively little of the more 
scarce materials needed for home 
building. 

“Removal of the $50,000,000 a 
week limitation order also will help 
to speed up materials output and 
lower manufacturing costs, inas- 
much as manufacturers then will 
be able to return to a balanced pro- 
duction of various grades and types 
of materials. 

“It is imperative that the limita- 
tion order be removed promptly be- 
cause actual construction cannot be 
started in many cases until several 
months after the action is taken, 
and unemployment among building 
workers already has been reported 
in some sections of the country.” 


GAS UTILITIES TO 
SPEND A BILLION 

The gas utility companies are 
prepared to spend approximately 
one billion dollars this year in ex- 
panding production, transmission, 
and distribution capacity, accord- 
ing to the American Gas Associa- 
tion. Shortages of materials (prin- 
cipally steel, pipe, and tinplate), 
overburdening of the nation’s 
transportation system, and delays 
in obtaining necessary certifica- 
tions to expand the country’s nat- 
ural gas pipe line systems are se- 
riously obstructing these expansion 
plans, the AGA said. 

The demand for gas for heating, 
cooking, refrigeration, air condi- 
tioning, and automatic water heat- 
ing is rising steadily, the associa- 
tion stated, and gas utility com- 
panies are employing every possible 
resource to meet this demand. Pro- 
duction capacity of the industry is 
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being increased. Standby facili! es 
for storing liquefied petrole m 
gases for mixing with other ga ex 
to meet peak loads are being »p.- 
stalled. New discoveries of natu -a) 
gas are far exceeding consumpti ». 

There is no shortage of gas, ne 
AGA pointed out. The shortaves 
exist in materials required to trans- 
mit and distribute gas to pros c-. 
tive customers. 

















FIVE DAY WEEK 
FOR BUILDING INDUSTRY 
The building trades’ associativns 
affiliated with the Building Con- 
struction Employers’ Association of 
Chicago have signed agreements 
with the various building trades’ 
labor unions calling for a five day, 
40 hr week. 
Due to a shortage of mechanics, 
a situation arose which caused em- 
ployers to compete for labor by 
offering a greater number of hours 
of work per week and other induce- 
ments. This action has created a 
chaotic condition that has proven 
costly to all builders, according to 
the BCEA. 
As of June 1, the association is 
asking everyone connected with the 
building industry to observe the 
five day, 40 hr week, except in cases 
of extreme emergency. 
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“THE CUSTOMER 
iS BOSS” 

A series of 13 shop posters on the 
theme that “the customer is boss” 
was created by the Parker Adver- 
tising Co., 308 W. Monument Bldg., 
Dayton 2, Ohio, for the Delco Prod- 
ucts Div. of General Motors and is 
now available to other manufac- 
turers. 

One of the posters points out that 
“When you're the customer, you're 
the boss. You decide where to buy 
and where not to buy’ You demand 
full value and fair treatment. It’s 
just the way with our customers. 
If they don’t like our products and 
prices, they’ll go somewhere else to 
buy. So we've got to satisfy our 
customers to hold on to our jobs.” 
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E. F. SCHAEFER 
ELECTED PRESIDENT 

Edgar F. Schaefer, formerly ex- 
ecutive vice president of Gardner- 
Denver Co., has been elected presi- 
dent, and H. G. Myers, former pres- 
ident, has become chairman of tie 
executive board. 
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Interrupted Electric Service willl) 
not stop this NASH Heating Puma} 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to opefate 
as leng as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve”, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 
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THE PROBLEM OF vertical air distribution in 
» tall building is entirely different from that of 
horizontal air distribution, and in this article 
» method of analysis is described. The author, 
» graduate of the University of Minnesota and 
mechanical engineer for Ellerbe and Co., archi- 
tects and engineers, developed this vertical duct 
design analysis in connection with the ventila- 
tion and air conditioning systems in the 20- 
story Kahler hospital building, Rochester, 
Minn. The work was prepared for publication 
with the assistance of John Dawson, chief engi- 
neer for the same firm. A second article will 


complete the discussion. 


William Sturm, Mechanical 
Engineer, Ellerbe and Co., 
Architects and Engineers, 





Srack EFFECT, which varies with 

outdoor conditions and the varying 

delivery temperatures of air sup- 

plied through duct work to air con- 

ditioned or air heated buildings, 
. presents a problem of vertical air 
distribution in relatively tall build- 
ings which is entirely different 
from that for horizontal air dis- 
tribution. 

In multistory, multiroom build- 
ings where only ventilation systems 
of supply, exhaust, or both, have 
been employed in the past, no one 
was very much concerned when 
they discovered that the lower 
floors exhausted more air than was 
calculated, and the upper floors 
less—or even that during cold 
weather the exhaust systems would 
supply air to the upper floors in- 
stead of exhaust as designed. No 
one Was concerned about these 
peculiarities because in most cases 
'i0se rooms which exhausted con- 


Presents Method of Analysis 


siderably more air than was calcu- 
lated were comfortable the greater 
part of the year until the infiltra- 
tion rate in extremely cold weather 
resulted in excessive temperature 
differentials within the building 
and some drastic measure was 
necessary to compensate for this 
excessive infiltration. This measure 
consisted of shutting down the ex- 
haust system in the colder 
weather—and even the supply sys- 
tem, if there was one, because it 
cost too much to heat all that air 
anyhow. 

The benefits derived from shut- 
ting down the ventilation systems 
resulted in some saving of fuel with 
fair ventilation on the lower floors 
by virtue of infiltration and ques- 
tionable ventilation on the upper 
floors by virtue of air passing from 
the lower floors to the upper floors 
and outside by exfiltration. 

In most cases when such ventila- 
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VERTICAL AIR DISTRIBUTION 
in Tall Buildings 


tion systems were shut down in the 
colder weather, the infiltration- 
exfiltration process was still ex- 
cessive, because air would enter the 
large ducts at the lower floors, pass 
up through the ducts, and discharge 
into rooms at the upper levels from 
whence it would pass out of wide 
open windows — opened in an at- 
tempt to eliminate the musty, hot, 
dead, air condition so prevalent at 
the upper levels. 

This difficulty consequently was 
countered in many places by closing 
these bothersome shafts through 
the building simply by placing 
sheet metal plates under the regis- 
ter faces in all rooms—forever clos- 
ing the mechanical ventilation sys- 
tem. 


Calculate Pressure Differentials 


In designing a vertical air dis- 
tribution system, either supply or 
exhaust, one shoula first calculate 
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Fig. 1—How the lines for pressures at various points in a nine story building for 
winter conditions, as shown in this chart, are determined is explained in detail 


in the text. 


what pressure differentials will be 
encountered in the building in 
question by determining the 
weights of the various columns of 
air at different temperatures and 
properly relating them to one an- 
other. 

These air columns for the 
height of the system involved, at 
extreme conditions of temperature 
(which should be the limit of the 
design) are: the outdoor air at 
minimum design temperature, the 
average building temperature cor- 
responding to this outdoor mini- 
mum; the maximum temperature 
of the supply system if such is em- 
ployed; and if cooling is employed, 
the outdoor maximum design tem- 
perature, the average building 
temperature, and the minimum 
design air supply temperature. 

Such a design procedure is in- 
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volved only with those air dis- 
tribution systems in tall buildings 
which have ducts passing verti- 
cally through the building. It in- 
cludes the design of the vertical 
trunk risers which have horizontal 
distribution takeoffs at each level, 
and vertical branch risers which 
are collected at one level to enter 
the fan intake or discharge. 

It will prove incorrect to use 
the standard duct design methods 
as employed for the average hori- 
zontal job, in a building with a 
vertical distribution system for air 
conditioning and/or heating and, 
to a lesser degree, straight ven- 
tilation which feeds several floors. 
The more floor levels involved, the 
more serious becomes the problem. 
The alternative other than the 
general method described in this 
article is to design the job in in- 


dividual horizontal zones of 0} 
more than two or three stories j) 
height with each zone having it; 
own fresh air intake and exha js; 
air discharge within its respec: ye 
level. Also, even with this met) od. 
care will have to be exercised ty 
make certain that the systems ir 
operating against sufficient st: ti, 
pressure. 


Weights of Air Columns 


Weights of air columns are je. 
termined by the formula: 
GxKH 


~~ 5.1925 





Ww 


or 
H 


~~ (V.+(V.—V.) RH) 5.1925 


where G = weight in lb of 1 cu ft of 
air at temperature in question, in- 
cluding humidity; H =vertical height 
in ft through which the system ex. 
tends; V, = volume of 1 lb of dry ai: 
at temperature in question; V. = vol- 
ume of 1 lb of saturated air at tem. 
pesstane in question; RH = relative 
umidity of air in question; W - 
weight of column of air in question 
converted to inches of water column: 
5.1925 = approximate weight of | s 
ft of 70 F water 1 in. high, lb. 


As an example, the weight of a 
column of air at 75 F and 30 per 
cent relative humidity in a nine 
story, 13 ft, 4 in. per story height 
building, totaling 120 ft, would 
be: 


Ww 





120 


[13.47+ (0.4 x 0.3) ] 5.1925 
= 1.7 in. 


In a like manner the weights of 
columns of air at the following 
conditions would be: 


Outdoor minimum temperature, 
minus 10 F: 2.086 in. 

Outdoor maximum temperature, 95 
F, 30 per cent relative humidity: 
1.623 in. 

Duct supply heating maximum tem- 

rature, 130 F, 20 per cent relative 

umidity: 1.502 in. 

Duct supply cooling minimum tem- 
—— 55 F, 90 per cent relative 

umidity: 1.758 in. 

Indoor temperature, cooling season, 
80 F, 40 per cent relative humidity 
1.675 in. a 


Pressures Are Plotted 





W = 


With the above information, we 
proceed to the next step—which is 
relating these weights to one an- 
other so that a composite picture 
can be made from the calcula- 
tions. This can be done mathe- 
matically, but a graphical method 
proves much simpler and _pre- 
sents the problem more clearly 

A typical graph is shown in Fig. 
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|. On this chart the abscissa are 
ebsolute pressure in inches of wa- 
ter and the ordinates are story 
heights drawn to any convenient 
scale. Note that the upper and 
lower scales of pressures are not 
referred to the same origin; there- 
fore, pressure differences but not 
absolute pressures can be meas- 
ured and read at intermediate 
floors. In this chart atmospheric 
pressure at the first floor was as- 
sumed to be 14.2 psi, which equals 
14.2x2.31x12 — 394 in. of water, 
represented by point A on Fig. 1. 

Since there is a naturally de- 
creasing absolute pressure as one 
ascends into space, and if we start 
at 394 in. pressure at the first floor 
of the building in this problem, we 
would have 394 — 2.086 = 391.914 
in. of pressure for —10 F air at the 
top of the building shown at point 
B. This line A-B on Fig. 1 is a 
reference line for outdoor pres- 
sures. 

The next step is to show the line 
representing the absolute pres- 
sure within the building if the 
conditions were static with the 
envelope of the building sealed ex- 
cept for one opening at the mid- 
height. This line will then be lo- 
cated on the chart in its proper 
relation to the outside pressure 
line A-B. 

This is done first by taking the 
difference in the weights of these 
two columns of air outside at —10 
F and inside at 75 F or 2.086 — 
1.7 = 0.386 in. We then take this 
difference and assume that the 
mid-height of the building 
would be a point of equal pres- 
sure for inside and outside 
columns. To construct this line 
would then require subtracting 
one-half of this difference, 0.386 — 
2== 0.198, from the starting point 
A, 394.0 -— 0.193 — 393.807, and 
adding half of the difference to 
point B, 391.914 + 0.193 — 
392.107 in. 


The distance between lines C-D 
and A-B now represents the pres- 
sure differences between outside 
and a shaft in the building, posi- 
tive at the top half and negative 
at the bottom half, and the actual 
pressure difference for any par- 
ticular level can be scaled directly 
from the chart. This suggests that 
infiltration occurs increasingly 
ereater toward the base of the 


building and exfiltration increas- 
ingly greater toward the top, with 
an equal pressure condition at the 
mid-height of the building. 


Pressures Creating Air Flow 


However, these lines represent 
the temperature heads of these 
two air columns with the distance 
between them being the pressure 
difference. However, this is not 
the pressure difference left to 
create air flow. The amount left 
for air flow is dependent upon how 
the building is constructed, how 
well the shafts through the build- 
ing obstruct air flow, and how 
tightly closed the outside open- 
ings (such as doors and windows) 
remain. 


Concerning this amount of pres- 
sure remaining for air flow, the 
ASHVE’s Heating, Ventilating, 
Air Conditioning Guide suggests 
in the equation in determining 
relative infiltration in tall build- 
ings that one-half of the actual 
temperature difference head is al- 
lowable for actual pressure head. 


If the outside envelope of the 
building in question is well con- 
structed, it is very likely that less 
than one-half of the temperature 
difference head could be estimated 
as actual resultant pressure head 
for air flow from building spaces 
to vertical shafts. In our calcula- 
tions, let us assume one-third of 
the temperature difference head, 
and to illustrate this, we draw the 
line E-F, which represents the 
pressure throughout the height of 
the building tending to create in- 
filtration and exfiltration, which 
will also upset vertical air dis- 
tribution systems of normal de- 
sign. On this example it would 
indicate that the envelope resist- 
ance would be twice the inner re- 
sistance, which could be very well 
found in prac- 
tice. 

Actually, the 
infiltration - exfil- 
tration process in 
a building, as well 
as pressure dif- 
ferentials inside 
and out, are de- 
pendent upon three factors: the 
temperature differentials existing 
between inside and out, the resis- 
tance of the exterior walls or en- 
velope of the building to air flow in 
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or out, and the resistance of the 
inner construction of the building 
to prevent air flow passing from 
one level to another. 


If a temperature differential 
exists, we could have one extreme 
example of a chimney which has a 
high envelope resistance and prac- 
tically zero inner resistance, with 
only the side wall friction to 
the flow of gases invelved. In this 
example the ternperature differen- 
tial head is causing air or gas flow 
and pressure differentials between 
inside and out are at their maxi- 
mum. In such an example, during 
air flow through a chimney, the 
pressure reference line E-F would 
approach the reference line C-D, 
and if the air flow were momen- 
tarily cut off, line E-F would co- 
incide with line C-D. After this 
cut off of air flow, the pressure 
difference between lines A-B and 
C-D would remain as_ indicated 
until the temperature of one or 
both of the air columns changes. 


The other extreme would be to 
have a building constructed with 
solid flooring at all levels offering 
maximum resistance to vertical 
air flow and the envelope of the 
building constructed with numer- 
ous openings which would allow 
air flow or equal pressures 
through the outer envelope be- 
tween inside and out. This would 
result in pressures inside the 
building being equal to outside 
pressures at any level with no air 
flow or chimney effect taking 
place. Inside resultant pressure 
reference line E-F in this example 
would coincide with the outside 
pressure reference line A-B until 
a shaft were cut through the 
building to allow flow of air 
through it. 


In actual building construction 
and occupancy, we arrive at a me- 
dium condition 
somewhere be- 
tween these two 
extremes just 
illustrated. This 
medium condition 
depends on the 
relation of the 
envelope resis- 
tance as compared to the inner 
resistance. If the envelope resis- 
tance is great and the inner fe- 
sistance small, the points E and 
F would result close to points C 
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and D, respectively. If the op- 
posite condition exists, and the en- 
velope resistance is small in com- 
parison to the inner resistance, 
points E and F would then fall close 
to points A and B, respectively. 
This indicates that distances AE 
and BF represent the relative resis- 
tance of the envelope of the build- 
ing and distances CE and DF the 
relative resistance of the inner 
structure of the building. 

This line E-F is a reference line 
for inside building pressures when 
the outdoor air is at —10 deg and 
line EF intersects both A-B and 
C-D at this point of intersection, 
with E being one-third of the dis- 
tance from C to A, and F one-third 
of the distance from D to B. The 
horizontal distances between the 
lines A-B and E-F indicate the ac- 
tual pressure differences at each 
level to create air flow, either out- 
ward or inward, depending upon 
the floor level in question. From 
these two lines one can determine 
the velocity of air entering an open- 
ing at the base of the building by 
measuring the pressure difference 
AE = 0.13 in. water column pres- 
sure difference and applying the 
formula: 

Velocity = 1096.5 V p/u 
= 1096.5 V0.13 X 11.34 
where p = pressure, in. of water; 
u = density of air, lb per cu ft; and 
11.34 = volume of — 10 F air in cu ft 
per lb. 

This inward velocity occurs at 
the base of a building only if there 
are openings at the top for a like 
weight of air to exfiltrate, and if 
the openings in the envelope in- 
crease in size, the envelope resis- 
tance will decrease as will the 
entering air velocity at the base. 

In a like manner, the velocity of 
air passing into a vertical shaft 
from the building space would be 
represented by the distance CE and 
can be calculated by the formula 
used above. 

Next let us install a system of 
exhaust ventilation in this building, 
and for simplicity of illustration let 
us assume that the vertical duct is 
frictionless (which is relatively 
true in numerous installations 
where velocities are so low as to 
result in negligible duct friction 
losses). 


Consider a Toilet Exhaust System 
Now, allow the problem to be 
similar to one found in practice 
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where a vertical trunk duct is ex- 
hausting air from toilet rooms 
which are located one on each floor 
directly above one another. 

We will all agree that to instigate 
air flow from the toilet room into 
the duct, a negative pressure dif- 
ference must exist across the regis- 
ter face. As in usual design, let us 
pick a face and damper which has 
a total pressure drop of 0.04 in. To 
represent this pressure difference, 
the line G-H can be drawn on Fig. 
1, and since the air will be the same 
temperature as that in the build- 
ing, its slope on the chart would be 
similar and parallel to line C-D. 
Since the pressure in this duct 
must be less than that in the build- 
ing, this condition can be drawn on 
the chart at 0.04 in. less total pres- 
sure than that indicated by line 
C-D. This line G-H represents a 
frictionless or constant static pres- 
sure duct, and if it is otherwise, the 
friction loss can actually be shown 
on the chart by sloping the line 
either to the right or left, depend- 
ing upon the fan location in the 
building. This example is de- 
scribed below. 

If we do have an average duct 
installation with a reasonable 
amount of friction and assume it 
amounts to 0.075 in. per 100 ft of 
duct and that we have a nine story 
building whose floor to floor heights 
are 13 ft, 4 in., this would mean a 
friction of 0.01 in. per floor. If the 
fan were located at the top, this 
duct can be indicated by line G-J, 
where we start with a pressure of 
0.04 in. less than apparent building 
pressure C at the base, and end 
with a pressure of 0.14 in. less than 
D at the top. 

A study of this condition reveals 
that something would have to be 
done to prevent too much air from 
being taken in at those outlets near 
the fan, and this is normally done 
by dampering. If this dampering 
is done accurately, 0.1 in. resistance 
would have to be added by the 
dampers on the roof, 0.09 in. on the 
9th, 0.08 in. on the 8th, and so on 
down the line to 0.0 in. on the Ist, 
to make the actual pressure differ- 
ence from the room to the trunk 
duct equal on all floors, which would 
result in uniform air flow through 
openings of equal area. 

This brings us right back to 
where we started with line G-H, 
and everything would be fine for 


this condition if the system w re 
horizontal or if the outdoor t 
perature were equal to that indox -s. 
This would mean that each typi a! 
toilet room would have an eg ia! 
amount of air removed, which ix 
the intended and desired conditi 1. 

By inspection of Fig. 1, we ¢ ay 


Ss 
; 


see that as the outdoor temperat: re & 


lowers, the pressure differen: es 
across the openings from floor ty 
floor are altered, and uniferm ir 
volumes would no longer result. 
this specific example, the actia! 
pressure differences at each le e! 
would be represented by the dis- 
tance between the building press) 
reference line E-F and the duct 
pressure line G-H. 

Measurements show that about 
0.1 in. negative pressure exists at 
the ground floor grille height, indi- 
cating that air entering the build- 
ing entrances and windows at that 
level is endeavoring to find its way 
up any available shaft in the build- 
ing to leak out of windows near the 
top of the building. This pressure 
difference, as we see, changes to 
positive near the 9th floor, meaning 
that some air is actually passing 
from the duct to the building space, 
and this amount is not being han- 
died by the fan and is passing out 
of windows at the upper level, con- 
trary to a designer’s good inten- 
tions. Many individuals have had 
direct experience with systems 
which do just that when the at- 
mospheric conditions cause this pe- 
culiarity. 

Now if all openings in these 
typical toilets were equal in area 
and —0.04 in. resistance or —0.04 in. 
converted to velocity pressure 
would result in the proper air flow, 
which we would need according to 
the register size picked, a resis- 
tance of —0.1 in. at the first floor 
of the building would result in too 
high an air quantity exhausting at 
that floor, and +-0.02 in. at the top 
would result in air actually being 
supplied at the 9th level. 

This would not be a very satis- 
factory toilet exhaust system; how- 
ever, the reader must remember 
that this freak operation occurs 
only during the colder weather and 
progressively improves as the sea- 
sons change and the outdoor tem- 
perature begins to equal that inside 
the building. 


[A second article will discuss sun- 
mer conditions and recommen ed 
solutions. ] 
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High Temperature Water 
for Radiant Heating System 


A NEW DESIGN for radiant heating 
applications in industrial plants— 
aimed to reduce both installation 
charges and maintenance costs— 
has been developed by The Rust En- 
gineering Co. for the mill of the 
Container Corp. of America at Fer- 
nandina, Fla. The new system, now 
being installed, utilizes high tem- 
perature water as the heat source. 

This installation will serve a 
group of four buildings—the main 
office, mill office building, personnel 
center and medical facility, shower 
and locker building, where radiant 
heating coils are installed in the 
floors. 

The high temperature water is 


brought to the desired temperature 
by plant steam in a central heat ex- 
changer. An oil fired hot water 
boiler is installed for standby op- 
eration during a shutdown of the 
main plant. The heated water cir- 
culates to the individual buildings, 
where it is transferred by heat ex- 
changers to water in the coils of the 
radiant heating systems. 

The water on the main circuit 
then returns to the central heat ex- 
changer for reheating, and the cir- 
cuit is repeated. The same high 
temperature water will also be used 
in this installation to heat domes- 
tic water and to temper air for ven- 
tilating systems for the mill. 


The high temperature water is circulated to heat exchangers in four buildings 
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Total heat load of the entire sys- 
tem is 2,080,000 Btu per hr. The 
main heat exchanger and boiler are 
designed so that either one will 
carry the full load and are capable 


of delivering water at 240 F to 
the individual building heat ex- 
changers. 


Temperatures required in the 
grids range from 110 to 130 F. Do- 
mestic hot water temperatures 
range from thermostatically 
trolled shower water at 100 F to a 
storage water temperature at 140 
F. Ventilating air is tempered to 
between 70 and 85 F by circulating 
240 F water through coils in the 
ventilating system. 


con- 


Individual boiler circulating 
pumps have been provided for each 
radiant heated area. The pump ar- 
rangement and a series of bypasses 
permits any pump to be taken out 
of service temporarily without ma- 
terially affecting the overall sys- 
tem. This same pump arrangement 
allows summer operation of domes- 
tic water heaters using only one 
pump for the complete system. 


The high temperature water is 
controlled at each building by angle 


metal disc globe valves and mo- 
torized modulating flow control 
valves. Each of the four heating 


systems will have an outdoor ther- 
mostat connected through an auto- 
matic reset panel to control the 
temperature of the water leaving 
the radiant heat exchanger. The 
radiant circulators will con- 
trolled by a room thermostat, with 
a thermostat embedded in the floor 
to limit slab surface temperatures 
to approximately 90 F. Circulators 
will cut out when the three-way 
mixing valve to the grid supply is 
in a full bypass position. 


be 


A temperature indicating panel 
board in the boiler room will give 
outdoor temperature, boiler water 
temperature, and temperatures of 
the water returned from 
building. This panel also provides 
manual control for boiler pumps 
and the standby oil burner. 


each 
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A NEW APPROACH 





Pressure Losses in Valves 


By E. B. POOL 





L oss OF PRESSURE 
in a fluid due to 
friction in valves 
and other fittings 
or accessories is fre- 
quently based upon 
broad _ generaliza- 
tions. One such gen- 
eralization is that 
the pressure loss co- 





THE TESTING equipment and methed of analysis described 
here by Mr. Pool, research engineer, Edward Valves, Inc., 
permit accurate prediction of pressure losses; calculations 
are greatly simplified by the use of a special slide rule. 
.-. The use of the equipment as an aid to the designer is 
illustrated by the data presented on the effect of stem 
angle on pressure loss in globe valves 


each orifice, the use 
of a mean coefii- 
cient results in a 
maximum error of 
less than 1 per cent. 

The testing equip- 
ment is shown in 
Figs. 1 and 2. In 
Fig. 1 air enters at 
the extreme right, 








efficient (propor- 

tional to pressure 

loss for the same conditions) is 10 
for a globe valve. Actually, this co- 
efficient has been found by test to 
range from 1.8 to 35, depending on 
the design of the valve. The energy 
which is converted into heat due to 
turbulence of the fluid serves no 
useful purpose. These losses repre- 
sent large sums of money wasted 
when pressure losses are higher 
than necessary. 

With these facts in mind, an ex- 
tensive program of research was 
undertaken with two primary ob- 
jectives: (1) to develop a method 
of testing and of analyzing test re- 
sults which would permit accurate 
prediction of pressure losses for 
valves in service; and (2) to facili- 
tate valve design for low pressure 
loss by replacing speculation with 
facts. 

This article will concern itself 
mainly with the former, although 
some data will be presented on va- 
rious designs. The method of test- 
ing and analysis of results is as ap- 
plicable for other accessories and 
fittings as for valves. 


Design of Testing Equipment 


The fluid chosen for the testing 
medium was air. Compressor capac- 
ity of 4000 cfm of free air against 
100 psi pressure is available for 
testing. This is sufficient to test a 
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valve of 4 in. nominal size at com- 
mercial velocities. Valves as large 
as 10 in. nominal size are satisfac- 
torily tested when the disk is 
mechanically lifted. 

The fluid metering device chosen 
was the thin plate orifice. Since it 
was desired to test valves as small 
as ¥4 in., two orifice lines were pro- 
vided. A 1% in. line, equipped with 
four orifice plates ranging from 
3/16 to 1 in. inside diameter, covers 
the metering of the air for valves 
of 2 in. nominal size or smaller. A 
4 in. line with three orifice plates 
ranging from 1 to 3 in. inside 
diameter gives sufficient coverage 
for valves of 24% in. nominal size 
and larger. 

The orifice plates, piping ap- 
proaching and leaving the orifice, 
straightening vanes, flanges, and 
flange pressure taps were all con- 
structed in accordance with Ameri- 
can Society of Mechanical Engi- 
neers research publications on fluid 
meters.* Therefore, the coefficients 
could be taken from the tables in 
these reportst without further cali- 
bration. These coefficients vary 
slightly with Reynolds’ number. 
However, over the useful range of 





*Fluid Meters—Their Selection and In- 
stallation, 1933, American Society of 
Mechanical Engineers, New York City. 

+Fluid Meters—Their Theory and Ap- 
plication, 1937, American Society of Me- 
chanical Engineers, New York City. 


passing horizontal- 
ly through either 
the small orifice (above) or the 
large orifice (below) to the right 
of the instrument panel. 

The test valves are at the left of 
the instrument panel. In Fig. 1, 
the 2 in. valve between the pressure 
tap hoses is being tested. The pres- 
sure taps are in the adjacent pipe 
one diameter upstream and three 
diameters downstream. If the 
downstream tap is closer, all of the 
loss due to turbulence set up by the 
valve may not be included. If it is 
farther downstream, too much pipe 
loss will be charged to the valve. 
The same specifications for the nec- 
essary run of straight pipe before 
and after the valve are observed as 
for the orifices. The flow of air is 
controlled by throttling valves, 
either upstream from the orifice or 
downstream from the valve. This 
allows the system to be operated at 
a pressure range of 0 to 100 psi. 

Details of the instrument pane! 
are shown in Fig. 2. There are 
three well type mercury manome- 
ters. The one on the right reads 
orifice pressure differential. The 
one on the left reads valve pres- 
sure loss. The third is used for ex- 
ploratory work at points within the 
valve. Three bourdon gages read 
the upstream pressure at the orifice 
and at the valve, and the down- 
stream pressure at the valve, in 
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Fig. 1—General view of air test equipment used for testing valves 


ease the differential exceeds the 
range of the 60 in. mercury column. 
Also provided is an inclined oil 
gage calibrated in inches of water 
for measuring small pressure drops 
across the valve. Thermometers in 
wells upstream from the orifice and 
the valve complete the equipment. 

Simultaneous readings are taken 
of the pressure differential and up- 
stream temperature and pressure of 
the air at both the orifice and the 
valve. These data must then be 
analyzed to render them useful for 
prediction of performance under 
service conditions for various fluids. 


Analysis of Test Results 


The following analysis is suffi- 
ciently complex to permit very gen- 
eral application, thus avoiding the 
limitations of much published in- 
formation which is restricted to a 
specific fluid at a specific tempera- 
ture or pressure. 


The following symbols are used 
in the development of this analysis: 


D—Nominal diameter of pipe or 
valve, inches; 

D.—Inside diameter of orifice plate, 
inches; 

D-—Inside diameter of pipe at ori- 
fice, inches; 

dh—Differential head, feet of fluid; 

dP—Differential pressure, psi, ori- 
fice or valve; 

F—Pressure loss 
valve or fitting; 

g—Acceleration of gravity, ft per 
sec per sec; 

K—Flow coefficient for orifice or 
valve (including velocity of ap- 
proach) ; 

?—Absolute pressure upstream 
from orifice or valve, psi; 

P.—Gage pressure upstream from 
-“ ice or valve, psi; 

'—Velocity pressure, psi; 


coefficient of 


t—Temperature, F (subscript “a” 
for air); 

v—Specific volume of fluid up- 
stream from orifice or valve, cu ft per 
lb (subscript “a” for air); 

V—Velocity of fluid, ft per sec; 

V:—Throat velocity at orifice, ft 
per sec; 

W—Flow rate of fluid, lb per hr; 

Y—Expansion factor for compres- 
sible fluids; 

Z—Coefficient of pressure ratio for 
compressible fluids. 

The equation for computing the 
flow rate from the orifice data is 
first derived. For a given orifice in 
a given pipe the velocity at the 
throat, V., is proportional to 
\/2g(dh) where g is the accelera- 
tion of gravity and dh is the dif- 
ferential head. 

Since velocities vary throughout 
the equipment because of changing 
section and density, it is desirable 
to express the flow in terms of 
weight per unit of time. The flow 
rate in lb per hr, W, is the same at 
the orifice and at the valve. Velocity 
and flow rate are related as follows: 


Wv 144 x 4 
V; — es oe 62 co [ 1 J 
3600 D? 


where v is the specific volume of 
the fluid and D, is the throat diame- 
ter of the orifice. 

Also, pressures in psi are more 
useful than in feet of fluid: 


dh=144 v (dP) ............ [2] 
Applying a coefficient K to the 


above proportion and substituting 
equations [1] and [2], we have: 


aP 
/ = 1891 K D/ i/~ 
v 


This equation is satisfactory for 
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incompressible fluids. However, 
with a compressible fluid, as the 
pressure is reduced in the orifice, 
the fluid: expands, causing lower 
flow or higher pressure difference 
than would otherwise be encoun- 
tered. This necessitates the addi- 
tion of an expansion factor Y. This 
factor has been evaluated experi- 
mentally for flange tapped orifices 
in the ASME research report on 
fluid meters+ as follows: 


dP 
y=1 —2(. ) 
P 


where P is absolute pressure up- 
stream and for air 
0.41 — 0.35 (D./D,)* 
Z 
1. 40 


Fig. 2—Close-up of instrument panel 
for air test equipment 
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It may be seen that Y depends 
primarily on the ratio of differen- 
tial pressure to absolute pressure. 
For a given orifice, D,/D, is con- 
stant; therefore, Z is also constant. 

The final equations for computing 
the flow rate from the orifice data 
are 


ar 
W =1891 K D# ¥4/— ae 


and 


dP 
y=1—2(—) ha ne dees [4] 
P 


where the K and Z coefficients are 
taken from experimentally deter- 
mined data in the above mentioned 
ASME reference. 

The following auxiliary equation 
is also used to compute the specific 
volume of the air. It is derived 
from Boyle’s and Charles’ Laws: 


459.6 + t, 
vv. = ——————_- 
2.70 P 


The pressure loss through valves 
or fittings also in general follows 
the relation that the pressure drop 
is proportional to the square of the 
velocity. Therefore, the same equa- 
tion slightly modified may be used 
for valves as for orifices. In the 
orifice with flange taps the maxi- 
mum differential pressure is meas- 
ured and the recovery, which takes 
place downstream, is not included. 
In the valve, with pipe taps, the 
full recovery (if any) is included 
and the pressure difference is ac- 
tual pressure loss. 





In most valves D,, the minimum 
diameter, is not an easily available 
dimension. Providing that the same 
diameter is used in analyzing data 
and in predicting results, any con- 
venient diameter may be used. For 
most purposes, nominal diameters 
have proved most satisfactory. Dif- 
ficulty will be encountered only 
when extending results to other 
sizes of valves, since the actual di- 
mensions of the valve are not al- 
ways proportional to the nominal 
size. 


The evaluation of Y, the expansion 
factor, for valves is complicated by 
the dependence of Z upon an inde- 
terminant diameter ratio. Experi- 
ments have indicated that the re- 
sults are sufficiently consistent if a 
constant value of Z = 0.545 is used 
for all valves. This gives good 
agreement between air and water 
tests. Of course, since water is vir- 
tually incompressible, Y is unity. 
Further complication of the theory 
does not appear justified. 


The equations for valves then be- 
come 


dP 


W=1891 K DY 4 eek ee 
U 


and 


Y =1— 0.545 (dP/P) 


The specific volume of the air is 
determined as for the orifice using 
equation [5]. All quantities in the 
above equations are measured or 


can be computed from test meas |; 

ments except K, for which equa j,, 
[6] may be solved. Once K is hy 
determined for a given valve, ¢} 

same equations may be used to rv. 
dict pressure loss for other fl :iq 
and conditions of flow. 


For this purpose equation | 


more useful when solved for +} 
pressure loss, dP: 


1 W*v 
dP =—| — - 
K* L(1891)* D* Y* 


P, 
K? 

The term in the brackets is P 
the velocity pressure of the fluid i; 
psi. This may be seen by convert. 
ing to terms of head loss and ve! 
ity head as follows: 


1 Vv? 
dh = —{ —— 
Kk? 29 


In equation [8] the flow coeff. 
cient K is not as convenient as 














pressure loss coefficient F wher 
F—1/K? and equation [8] 
comes 

W*v 


dP =F (P,) = r| —— 
(1891)* D*) 


It may be seen that for constan' 
velocity pressure (same or equiva- 
lent flow conditions) the pressur 
loss is directly proportional to | 
Therefore, comparisons of desig 
can best be made by comparin 
values of F. 


Fig. 3—Special slide rule which facilitates analysis of test results and prediction of pressure loss in service 
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Thousands of tests have been 
eonducted and analyzed by this 
method. In addition to air tests 
performed on the described equip- 
ment, some of the same valves have 
been tested with water by the Ar- 
mour Research Foundation of the 
illinois Institute of Technology. 
Other tests have been performed on 
steam lines in actual service. Close 
agreement of results was obtained 
in all cases. 

The value of K or F is practically 
constant with Reynolds’ number for 
numbers above 50,000. Since lower 
Reynolds’ numbers are seldom en- 
countered where pressure loss is a 
consideration, variation of the co- 
efficient with Reynolds’ number 
rarely need be considered. 


If the pressure drop approaches 
approximately 45 per cent of the 
absolute pressure, the velocity of 
sound is probably reached in the 
valve or fitting and normal laws of 
fluid flow cease to apply. Also, if 
the fluid changes from liquid to gas 
while passing through the valve, 
the developed analysis does not ap- 
ply. These limitations seldom enter 
into normal pressure loss calcula- 
tions. 

In actual testing of globe and 
angle stop valves, readings are 
taken with the disk in various in- 
termediate positions as well as wide 
open, to determine the throttling 
curve for the valve. Of course, each 
position has a different K or F co- 
efficient. Altogether, with check 
runs, the testing of a single valve 
usually involves at least 20 separate 
runs. It was soon discovered that 
the time necessary to calculate the 
test results with the standard slide 
rule was many times greater than 
the time to perform the test. 


Special Slide Rule Developed 


In order to reduce this calcu- 
lating time the special slide rule 
shown in Fig. 3 was developed by 
the author. It has the advantage of 
having the conversion constants 
built into it. Also, each scale covers 
the full range of the variable, auto- 
matically locating the decimal point. 

There are three fixed scales and 
three slides. The lower group of 
two fixed scales and two slides solve 
equation [3] for orifices and [6] 
for valves. The upper slide and 
middle fixed scale solve equation 

4) for orifices and [7] for valves. 





Fig. 4—Valve with 55 deg stem angle. 
integral seat, welded bonnet, and weld- 
ing ends 


The upper fixed scale and slide solve 
equation [5]. Since the slide rule 
can be operated in any sequence, 
equation [8] can be solved on the 
same scales as equation [6]. The 
addition of an auxiliary F scale 
with the K scale also permits the 
solution of equation [9]. In addi- 
tion to the scales for the variables 
in the above mentioned equations, 
auxiliary scales are provided for 
the direct conversion from pressure 
difference in psi to inches of mer- 
cury and inches of water. A direct 
conversion from gage pressure to 
absolute pressure is provided, as- 


‘suming an average barometric pres- 


sure. The specific volume of’ water 
may be automatically set by setting 
the temperature on an auxiliary 
scale. The specific volume of steam 
is obtained from the graph on the 
cover. 

The orifice constants, K and D,, 
could have been laid out as seven 
special markings on both the K and 
D seales. However, since KD,* is a 
constant for each orifice, a single 
mark for each orifice on the D scale 
suffices. This is used in conjunction 
with a K setting of 1, avoiding the 
use of two special markings for 
each orifice. 

In computing the test data, the 
values of v and Y are first deter- 
mined from the upper scales for 
both the orifice and the valve. The 
values in the main orifice equation 
[3] are then set progressively 
downward from the dP scale to K 
of unity, to the orifice letter in use, 
to Y and to v for the orifice, read- 
ing finally W, the flow rate, at the 
bottom. These are alternate cursor 
and slide operations. From this 
setting of W the data for the valve 
are set progressively upward to v 
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and Y for the valve, to nominal 
diameter, finally reading K or F 
under the measured pressure loss. 
The use of the special slide rule 
has reduced calculating time for the 
air tests to less than 25 per cent of 
that required with a standard slide 
rule or other calculating aid, as 
well as reducing the possibility of 
errors. The slide rule is equally ad- 
vantageous in predicting pressure 
losses under service conditions. 


Some Test Results 


The tests thus far conducted 
have led to many interesting facts. 
One of these is the effect of stem 
angle on the pressure loss in globe 
valves. 

The three valves compared in 
the accompanying tabulation are 
all of the forged steel body type 
and are all of 2 in. nominal sive. 
The seats are identical avd the 
trim sufficiently similar so that re- 
sults are not affected. The essen- 
tial difference is in stem angle. 
The size of the drilled inlet and 
outlet ports in the body increases 
slightly as the stem is tilted from 90 
deg. Since this increased port size 
is made possible by the tilted stem 
the comparison remains a fair one. 


Effect of Stem Angle 
on Pressure Loss 





Total 
Stem Angle, Pressure Loss Deflection 


Deg Coefficient, F Angle, Deg 
90 10.1 256 
55 3.9 166 

45 1.8 102 





It will be noted that tilting the 
stem from 90 deg to 55 deg has re- 
duced the pressure loss 61 per 
cent. Tilting the stem to 45 deg 
results in an 82 per cent reduction 
from the standard 90 deg. 

The column on the right in the 
table is the total deflection angle 
of the centerline of the passage 
traversed by the fluid. The great 
variation of this angle with stem 
angle explains why the pressure 
loss varies so markedly with stem 
angle. It should be kept in mind 
that these valves were made from 
forgings. Cast globe valves with 
90 deg stems usually have F values 
well below 10. 

A further improvement in design 
for the 55 deg stem can be obtained 
by the use of an integral seat. 
Welding ends also permit superior 
inlet and outlet ports. Such a valve 
is illustrated in Fig. 4. 
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“OPEN FOR DISCUSSION”) 





ALUMINUM GAGES 
FOR DUCTS 


Ir WAS A pleasure to read the ar- 
ticle on aluminum gages for duct- 
work on page 77 of the May issue. 

By and large, I agree with most 
of the suggestions made but find 
myself in complete opposition in 
connection with the fifth, sixth, and 
seventh paragraphs, where the ar- 
ticle states that a large shop fabri- 
cating ducts for commercial use has 
standardized upon a single gage of 
aluminum for all its work. 

I maintain that this is an abso- 
lute mis-statement and contend that 
the cost to maintain such a stand- 
ard gage would be prohibitive. This 
statement is taken from experience, 
as at one time we were forced to 





In another paragraph of the ar- 
ticle, it is stated that another shop 
producing large ventilating ducts 
reports that ducts up to 4 ft in 
width can be made from 0.020 in. 
aluminum by using 24 in. wide coils 
and making standing seams on 24 
in. centers, the standing seams be- 
ing locked by dimpling with a hand 
tool. This method requires too much 
labor, in my opinion.—Loutis L. 
NAROWETZ, president, Narowetz 
Heating & Ventilating Co. 


ANALYZING REFRIGERATION 
CYCLES 


Iw THE ARTICLE on Analyzing Re- 


frigeration Cycles, published in the 
May issue, the author has present- 
ed in a very understandable way 








We follow here the custom of engineering society meetings in allow- 
ing a period for questions, answers, and comment following presen- 
tation of a paper. You are invited to contribute your views on pub- 
lished articles, other matters of importance. Address the Editor, 
Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2, Ill. 


The article further calls to one’s 
attention the necessity of specify- 
ing overall cycle performance or 
rather actual installation perform- 
ance than to present sales proposals 
and purchase compressors on indi- 
cated horsepowers and compressor 
displacement.—W. S. BopINus, dis- 
trict manager, Carrier Corp. 


SWIMMING POOL 
CONDENSATION PROBLEMS 


A SOLUTION TO the problem of con- 
densation in connection with indoor 
swimming pools 
—discussed by 
Samuel R. Lewis 
in the May 
H P A C—is be- 
ing attempted by 





a 


fabricate all of our ductwork with several of the important losses correcting the P 
0.025 in. aluminum simply because which occur in the practical refrig- humidity to pro- t 
other gages were not available at eration reciprocating compression vide for the t 
that particular time. cycle. Although it is recognized comfort of the . 
Our experience brings us to the that the losses explained in the occupants as . 
conclusion that 0.025 in. aluminum cycle are each of small magnitude, well as to prevent deterioration of d 
should not be used for ducts larger the cumulative effect of all of them the structure, according to E. B. P 
than 24 in., 0.032 in. aluminum can will materially reduce the overall White, of the YMCA Architectural! 
be safely utilized for ducts from 25 cycle efficiency. & Engineering Bureau. By means of 
to 50 in., and 0.040 in. is a quite In addition to being very educa- chemical dehumidification, the rela- P 
satisfactory gage for large ducts tional, this article should serve as tive humidity would be held to 50 b 
over 51 in—W. A. KUECHENBERG, a warning to the per cent. In cooling the space for h 
president, R. B. Hayward Co. designers and comfort, the pool water itself would e 
users of the function as an evaporative cooler, t 
REFERRING TO THE article on alumi- conventional re- very dry air from the dehumidifier 7 
num gages for ductwork in the May ciprocating am- being mixed with the saturated re- y 
issue, I can’t agree with the para- monia and circulated air. 
graph regarding the use of 0.025 in. “Freon”  recip- Mr. Lewis expresses doubt of the t 
aluminum for all work in a shop, rocating cycles feasibility of such a scheme, his . 
as we find this gage is vulnerable that more con- reasons being that condensation t 
in ducts wider than 24 in. sideration must will occur in destructive amounts 
We use 0.025 in. for ducts up to be given to the at a relative humidity considerably g 
24 in. wide and 0.032 in. for ducts design of piping, valves, ports, con- dryer than 50 per cent, and the cost ; 
25 in. to 48 in. wide, using stiffen- trols, as well as to the basic design of dehumidification by this method ‘ 
ers on 4 ft, 0 in. centers; larger of the compressor itself, to elim- —installation, operation, and main- s 


ducts can be made of 0.040 in. with 
bracing to suit. 
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inate or reduce as much as possible 
these losses. 


tenance—would be “unacceptably 


high.” —Eb. 


Heating, Piping & Air Conditioning, June 1947 





F I ‘eating, Piping & Air Conditioning, June 194/ 





FIRST-HAND experience on how designs perform in service, how the 
equipment is actually operated, and what troubles are encountered 
were Mr. Clarke's objectives when he (a design engineer by training 
and profession) shipped on a tanker as junior third assistant engineer. 
The experience he got was most illuminating, and he reports on some of 
the piping and other difficulties here, continuing his tale from our pre- 


vious issue. . 


. His comments and observations are of interest not only 


in connection with marine work, for many of them opply to mechanical 


equipment in plants and buildings as well . . . His seagoing phase com- 
pleted, the author is now a design engineer with the Standard Oil Co. 





John H. Clarke Writes About “Practical Piping Problems” 


Design Engineer Reports 


on Operating Experience 


0 UR DEPARTURE FROM Balboa came 
rather suddenly. The captain was 
impatient and had no liking for the 
delay—even less so after the feed 
pump was supposedly repaired and 
then burned out again. As soon as 
the bearings were replaced again, 
we were to sail; this did not permit 
us to make any test on the pump to 
determine whether it would run 
properly, 


Pump Trips Out 


We had left Panama about 7:00 
a.m., had dropped our pilot, and 
been under way for not more than 
half an hour when we had our first 
emergency for the Balboa-Welling- 
ton leg of the voyage. I was on 
watch (as usual). What happened 
was this: 

On leaving port, no one had 
thought to open up the steam to the 


§ oil bunker heating coils. We were 


taking oil from the low suctions 
(about 3 in. above the shell of the 
ship) and as the speed of the ship 
increased, the oil cooled rapidly. 
This immediately overloaded the 
screw type fuel oil service pump, 
and the motor tripped out from 
thermal overload, the oil pressure 


having built up from the usual 300 
psi to 450 psi despite a relief valve 
that was supposed to be set at 335 
psi. We had been having some 
trouble with these pumps not de- 
veloping full pressure on the trip 
from Baltimore, so something of 
this sort was not too unexpected 
and was somewhat misleading. 


When the first pump had tripped 
out, the fireman had immediately 
put on the standby pump, and the 
chief was called while a check was 
made to ascertain the cause of the 
pump tripping out. The first engi- 
neer showed up and about that time 
things were happening fast. The 
fireman informed us that the oil 
coming to the boiler room (to the 
heaters) was 70 F. At about the 
same moment, the standby fuel oil 
pump tripped out, so we made a 
dash to the lower level to restart 
the first pump for as long as it 
would keep going. Immediately, we 
opened all of the oil heating coils 
wide. There were three coils for 
each tank. We had a steam chaser 
line on the pump suction, but the 
first engineer didn’t think it was of 
any value and wouldn’t use it. 
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When the second pump tripped out 
we had stopped the ship to avoid 
losing the steam pressure and thus 
the power for our auxiliary gen- 
erator. After a short stop we got 
under way at reduced speed, but it 
was three or four hours before the 
oil was sufficiently heated to permit 
normal power and speed—about 13 
or 14 knots, 88-89 rpm, 6000 to 
6600 hp. We came out of this scrape 
all right, although we came nearer 
to losing the plant than the above 
might indicate. 


As mentioned, we had had some 
trouble with our fuel pumps com- 
ing from Baltimore and it had be- 
come increasingly evident that the 
pump casings had become worn 
enough so that they were no longer 
capable of developing the required 
capacity and pressure. This was 
complicated by the fact that we 
could not get sufficient forced draft 
air to the boilers even when we did 
get the oil. 


I attribute the lack of air to 
casing and ductwork leaks in the 
forced draft system. For this rea- 
son, we generally had combustion 
trouble even in minor emergen- 
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cies, there being no margin on fuel 
or air. When we left Baltimore, 
we were using No. 44 tips on the 
atomizers (pressure type). At 
Panama we reduced this size to 
No. 46, which size was, as a mat- 
ter of fact, conventionally used on 
most of these ships. 

The rest of our trip to Welling- 
ton was without serious incident, 
although a number of “occur- 
rences” did take place. The after- 
noon of the day we left Panama 
the main turbo-generator tripped 
out without any warning whatso- 
ever. This was very reminiscent 
of the occasion on the previous 
ship at Baltimore, when the same 
thing happened. 

This time it was the first engi- 
neer who guessed the cause of the 
loss of excitation on the generator, 
and went behind the switchboard 
to check the interlock on the con- 
trol panel door. He found the door 
ajar, and discovered that someone 
had packed a piece of cardboard 
into the latch recess of the door 
jamb to prevent it from catching 
properly. The vibration of the 
ship had opened the door, thus 
opening the interlock. Our best 
guess was that some workman had 
done this at Panama to avoid the 
possibility of the 1200 ampere, 
2300 volt main panel being ener- 
gized while he was working in the 
vicinity. Needless to say, for the 
rest of the trip, this panel door 
was wired shut so that it couldn’t 
jar open. 

After a short delay of 15 or 20 
minutes we got under way again. 
In the ensuing maneuvering, the 
water was nearly lost in one 
boiler. Then the fireman opened 
the auxiliary feed line and over- 
filled the boiler to the extent that 
the surge of cool incoming water 
dropped the steam pressure and 
“tied the combustion control sys- 
tem in knots” in its attempt to 
supply the fuel and air necessary 
to restore the pressure. On oc- 

















casions of this sort we laid down 
a real smoke screen on the hori- 
zon. In bringing the turbine up 
to speed we were still experienc- 
ing severe water hammer in the 
10 psi gage and 8 psi absolute ex- 
traction lines, but still no move 
was made to drain the lines to 
prevent this. Apparently our ex- 
perience at Panama had not been 
enough. 


Expansion Joint Flange Cracks 


Several days later the deck 
steam was turned on so we could 
use the steam ballast pump in the 
forward pump room to transfer 
fresh water aft. In the process, 
the slip joint which was repaired 
at Balboa let go. The flange 
cracked off from the slip for about 
half the circumference — appar- 
ently because of the “cocking ac- 
tion” of the joint due to its inabil- 
ity to absorb both the expansion 
and the bending resulting from 
movement of the pipe, and the fact 
that there was an offset just aft of 
the slip joint. Only one pipe 
hanger was provided between the 
offset and the slip joint, and the 
piping appeared to pivot slightly 
about this one hanger. The expan- 
sion joint was removed and the cop- 
per sleeve or slip was threaded at 
the flange end and provided with a 
steel flange. It leaked in increasing 
amounts for the rest of the trip, 
but it lasted—I doubt if anyone can 
explain why. Most of us figured it 
would do well if it lasted until we 
got to Wellington. 

It was about this time that we 
crossed the Equator and were 
treated to the usual initiation. This 
one consisted mainly of generous 
applications (some externally and 
some internally) of a hose, paddles, 
oil, grease, sawdust, a good dunk- 
ing in cold water, and a mile long 
trip through a 20 ft portable can- 
vas tube. 

About a week out of Panama, we 
shifted fuel oil from the forward 
deep tanks to the bunkers aft. In 
so doing, the engine room was not 
notified of the fact, and the cold oil 
coming into the aft tanks cooled 
the mixture sufficiently to drop the 
oil delivered to the heaters in the 
fire room to 90 F, and to trip the 
fuel oil pump out from overload. 
The standby pump was started, and 
the bunker heating coils were im- 
mediately opened. We were forced 


to reduce speed for awhile, but 
managed to avoid a complete si 
This carelessness in keeping the 
gine room notified regarding s «| 
transfers as oil and water from | »r- 
ward to aft continued through 
trip and quick action was requi « 
on several occasions to avoid ra) 
trouble or damage. Usually s: ¢! 
notice would be routine. The c} 
called the attention of the envi. 
neers to the necessity of proper 
tification, but it didn’t seem to mik: 
any difference. 

In transferring the oil, a consid 
erable amount leaked into the for. 
ward pump room bilge from a leak. 
ing flange on the steam trans! 
pump. It was necessary to bail 
most of this out because it becam: 
so cold and stiff that it blocked th: 
suctions. This started a genera! 
cleanup of the space which con- 
sisted of repacking all valves in th 
space, installing new gages and 
gage lines for the water and | 
pipes (the gage lines had practi- 
cally rusted out), and repacking th: 
two steam pumps. This work was 
done by the pumpmen with the hel 
of the first engineer and wipers o: 
day work and the other engineering 
personnel on overtime. 


A Flood 


Water was being transferred 3! 
the same time as the oil mentione 
above. The water was transferr 
to our double bottom and aft peat 
tanks. In transferring to the latter 
the proper manifold valve was 
opened but the crossover valve or 
the tank line was left closed throug! 
an oversight. The double bottom 
tanks were already full and thei: 
manifold valves closed. Because o! 
the closed valve to the aft peak 
tank, the pressure built up t 
around 125 psi, causing enough 
leakage through the manifold valves 
to cause the two forward doubi 
bottom tanks (under the machinery 
space) to overflow through th 
overflow pipes port and starboard 
on the generator flat. We had quite 
a flood to handle before we could 
get the situation under contro! 
Again, it was lack of coordinatior 
and teamwork that caused the 
trouble. 

Because the watch engineer wa: 
supposed to spend the major part 
of his time in the vicinity of ‘he 
main control station, an oiler was 
usually sent to make minor adjvst- 


or 
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A lot of practical piping, pumping, and other problems came up during the 


author’s voyage, which is mapped here 


ments to the systems, or else the 
watch engineer made them himself, 
returning immediately to the con- 
trol station. It was not advisable to 
stay and check the tank filling as it 
progressed. In addition, when the 
pump in the forward pump room 
was started for transferring, they 
had a bad habit of leaving and let- 
ting it take care of itself. If any- 
thing happened, the only means to 
stop the pump was to cut off the 
deck steam in the engine room. The 
latter could not always be done 
when other equipment was in op- 
eration. There was no direct com- 
munication with the forward pump 
room. 

In the above mentiofied case, I 
was responsible for overlooking the 
valve to be opened, but had some- 
one been checking on the pump the 
high pressure would have been no- 
ticed and a check could have been 
made of the piping to determine its 
cause. Our only means of checking 
in the engine room was to check the 
tank levels to see how the tanks 
were filling. On a rolling ship, the 
fact that it was not filling would 
not be immediately noticed because 
these tanks filled very slowly. For 


the reasons mentioned above, water 
was overflowed or something else 
happened about every time we 
shifted water. 

It was my feeling that some one 
person other than the men on watch 
should have been assigned to this 
work, thus permitting a proper 
check of the piping and procedure. 
The watch officers are seriously 
handicapped because of the neces- 
sity of remaining near the controls 
in case of emergencies; otherwise, 
many odd jobs could be taken care 
of on watch instead of requiring 
overtime on the part of some other 
member of the crew. Of course, on 
these tankers the first engineer is 
the maintenance man and does not 
stand a watch. Consequently, he 
can and should handle most of the 
jobs and repair work. 

The lube oi] pumps on the ship, 
which were of the screw type and 
similar to the fuel oil pumps, were 
showing considerable wear. An ori- 
fice is provided in the discharge 
line of these pumps so as to main- 
tain a minimum of 40 psi on the 
main turbine governing and trip 
mechanism. The pressure of the 
pump in service gradually fell off 
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until it got down to 38 psi. At this 
point we switched over to the stand- 
by pump and were forced to use the 
latter for the rest of the voyage in 
order to maintain the proper pres- 
sure. The tripping pressure for 
this system was supposed to be 35 
psi. We felt that 38 psi was un- 
comfortably close to that. 

One element of the air ejector for 
the auxiliary condenser partially 
plugged up and we changed ele- 
ments to regain the 2% in. of 
vacuum lost thereby. The jet later 
cleared itself. Of the eight jets on 
the main and auxiliary ejectors 
(twin, two stage, ejectors) all had 
been cleaned at Panama except two, 
upon which it was impossible to 
free and unscrew the pipe plugs 
provided for access to the jets. 


Pump Bearings Repaired 


Shortly after leaving Panama, 
the forward feed pump was put into 
service to see how it would operate. 
It lasted again for about 15 min- 
utes, with the bearings heating up 
very rapidly. The pump was 
stopped and the bearings checked. 
It was found that on the pump 
thrust bearings, only three shoes of 
the one side of the bearing were 
contacting the thrust collar. The 
shoes were removed and ground to 
the proper thickness for uniform 
bearing and reinstalled. When re- 
started, the pump ran hot for about 
an hour and then gradually came 
down to a reasonably warm tem- 
perature. 

The bearings on these pumps al- 
ways ran hot, and the turbine bear- 
ings were a particularly serious 
problem in this respect. On many 
of these ships the engineers had 
provided a circulating oil system to 
these pump and turbine bearings 
from the main lubricating oil sys- 
tem. This provided good oil for the 
bearings at all times and helped to 
keep them cool besides. We had 
planned to do this at Panama and 
had made considerable progress 
along this line but were unable to 
get the fittings necessary to com- 
plete the job. However, had there 
been more interest in getting the 
job done, the installation probably 
could have been made one way or 
another. As it was, it was put off 
until too late, so we got very little 
service out of this pump for the 
neat three months. The pump was 
used for about a week and then the 
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aft pump was put into service. The 
reason for changing pumps was 
that the vent valve on the forward 
pump was leaking considerably and 
this had to be repaired. 

We had a regulating valve to 
maintain fuel oil temperature at 
the burners but it had been in- 
operative since before we left Bal- 
timore. Apparently the power ele- 
ment of this self-contained type of 
valve had failed, and we were main- 
taining the temperature by means 
of the bypass valve. One of the 
oilers coming on duty noticed that 
the oil temperature was a trifle 
high, so he screwed down several 
turns on the bypass valve, thus cut- 
ting off most of the steam to the 
heaters. The sudden drop in oil 
temperature caused the combustion 
to fall behind requirements. Al- 
though the combustion control sys- 
tem opened the valves wide open, 
the steam pressure dropped from 
440 to 350 psi and we were belching 
black smoke from the stack. It was 
necessary to slow the ship down 
until we could get the oil up to tem- 
perature and get up to normal 
steaming capacity. 

As often happened in times 
like this, water was nearly lost in 
one boiler during the excitement. 
This was usually caused by one of 
two things—either by the feed reg- 
ulating valve sticking when the 
water level collapsed as the turbine 
throttle was closed, or else the fire- 
man backed off too far on the feed 
pump constant pressure governor 
adjustment when the ship was 
slowed down. In the latter case, 
they often forgot to increase the 
pressure when the ship was brought 
up to power and sufficient pressure 
differential would not be available 
to feed the boiler at normal 
capacity. 

Many engineers will probably 
wonder why the governor valve ad- 
justment was moved at all; for 
their information, we were carry- 
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ing 75 to 100 psi excess feed pres- 
sure at normal power. Unless this 
pressure was decreased at low 
power, the feed regulators seemed 
unable to prevent overfeeding and 
a consequent high water level in 
the drums. If the power were in- 
creased under this condition, there 
would be considerable danger of 
carryover. 


Boiler Feed Control 


There is another difficulty that 
enters into the problem of feed con- 
trol on these boilers. At full power, 
there is a 13 to 15 psi drop in pres- 
sure between the boiler drum and 
the point on the main steam line 
where the combustion control sys- 


tem receives its actuating pressure. - 


Consequently, for a 440 psi drum 
pressure, the combustion control 
board was set to maintain approxi- 
mately 427 psi at full power. At no 
load, the boiler drum _ pressure 
would also be 427 psi. This in- 
creased the feed differential pres- 
sure and thus increased the possi- 
bility of overfeeding, so it was 
customary on all of the ships pro- 
vided with constant pressure feed 
governors to adjust the pressure 
during maneuvering. Some of the 
later ships of this class were pro- 
vided with excess pressure gover- 
nors, but even on these ships many 
of the operating engineers felt that 
it was desirable to change the ex- 
cess pressure setting during maneu- 
vering. 

It should also be explained that 
in the marine industry the thermo- 
hydraulic type of feed regulator, 
which is actuated by the boiler 
water level, is used almost exclu- 
sively. I am unable to explain this 
because the actual results in opera- 
tion for marine service have been 
poor, to my knowledge. This is no 
reflection on this type of control 
for other applications, but in ma- 
rine service, where a ship is con- 
stantly rolling and where there are 
wide and sudden changes in load 
during maneuvering, such a con- 
trol cannot operate properly. Dur- 
ing rolling, the feed control valve 
is moving constantly. Unless the 
gland packing is tight, the leakage 
becomes considerable. 

If the packing is too tight, the 
control generator pressure is not 
sufficient to prevent sticking. Any 
slight roughness of the valve stem 
will cause sticking in any case, and 


on this ship the stems were ro yg) 
and were giving trouble, des it. 
having been worked on at Pana ny 
It appeared that at one time .; 
another the valve stems must hb 
frozen to the packing as the re 
of the gland nuts being tur ie 
down too tight. 

The thermo-hydraulic type 0; 
control is also inadequate beca..s¢ 
being actuated by the drum w: ter 
level, the false water level caused 
when a turbine is brought rap dj) 
up to speed will shut off the feed 
valve. A “full astern” bell, followed 
by a “stop,” a second “full astern’ 
and a “stop” will practically empty 
a boiler. A pause at “stop” for 
minute will tend to overfill th 
drum. A bell for full power at this 
point cannot be adequately ap- 
swered without danger of carry- 
over and damage to the turbine 
This is not a theoretical situation: 
it happens quite frequently during 
maneuvering. On a ship it is the 
water level, not the power of the 
turbine, that usually determine: 
the rapidity with which full power 
may be reached, and a bell may be 
properly answered. Incidentally, 
this is the main reason that it is 
essential in maneuvering a shi; 
that the watch engineer be able t 
observe the boiler water level either 
directly or by a remote gage. 


“Three Element” Control 


Considering the above, it would 
seem that the “three element” type 
of control, common to the power in- 
dustry ashore, should be the answer 
to the marine boiler feed contro! 
problem. In this type of control the 
main actuation is derived from the 
steam flow by means of a metering 
orifice, a relay, and a pneumatic 
control system. A secondary inm- 
pulse is provided from the boiler 
water level through a differentia 
pressure element and relay. I do 
not know of any ship which ha: 
ever been provided with a “three 
element” type of control although 
this system was described several 
years ago in a paper on marine 
boiler control.* The use of this type 
was suggested to me by a repre- 
sentative of one of the manufac- 
turers who provided boilers for the 
tankers, and other engineers have 
since made the same suggestion. 


v 
ve 


j 


*Boiler Control, by E. G. Bailey «n¢ 
P. S. Dickey, Vol. 50, 1942, Transactions 
of the Society of Naval Architects ."¢ 
Marine Engineers. 
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In the April issue, “E.L.1.” asked if 
the layout in the lower sketch would 
give better distribution of water to the 
radiators than that in the upper 


Is ANSWER TO “E. L. I.’s” question 
about piping connections, published 
in the April HPAC, the circulation 
through a gravity hot water system 
is dependent upon the difference in 
weight of water in the supply and 
return lines and of the total fric- 
tion loss in the entire piping. Cir- 
culation through any particular 
radiator will depend upon the gen- 
eral circulation and also specific 
conditions in the radiator and 
method of connecting the supply 
and return. 

The first connection, the bull head 
tee, will add a considerable loss to 
the total friction of the system, due 
to the sudden change of direction 
of the water and also to the sudden 
enlargement of the supply lines. 
These losses will be manifested in 
turbulent flow, eddying current, and 
the impact upon the flat surface of 
the bull head tee. These effects will 
continue for some distance down 
the separate branches from the 
point of the occurrence of the loss. 
Any radiators that may be con- 
nected to the branches in this tur- 
bulent region will have a flow whose 
direction and magnitude will be af- 
fected jointly by the general circu- 
lation and the turbulent condition 
existing at that time, at the point 
o! connection. 


The foregoing discussion will 
hold in general for both methods of 
supplying the branches, but will be 
greatly aggravated when the water 
impinges upon the flat surface of 
the tee, is reflected back upon the 
incoming particles of water, and 
eventually flows into the separate 
branches in a turbulent eddying 
flow. 

The rounded surface of an elbow 
or the straight through flow of a tee 
will produce relatively little friction 
loss as connected in “E. L. L.'s” 
second sketch. 

If the friction loss of the bull 
head tee were accurately known and 
included in the design of the sys- 
tem, the system, as shown in the 
first sketch, will operate but the 
pipe sizes might be larger than 
those necessary if the system were 
piped as shown in the second sketch. 

If the bull head tee friction loss 
were not included in the system de- 
sign, then insufficient flow would be 
present to supply adequate heat, 
due to the friction loss being larger 
than the value used in the design. 

In my opinion, the bull head tee 
is less objectionable in a forced hot 
water system, due to the greater 
head available to produce circula- 
tion through the system. If the 
friction loss were not included ia 
the design for a forced hot water 
system, greater difficulties might 
occur because of the lack of the 
self-regulating property which is 
present in the gravity system, and 
it might be necessary to change the 
pump for a larger size in order to 
obtain the desired results. 

However, I very definitely feel 
that the use of a fitting in such a 
manner is decidedly not good prac- 
tice in any hot water system, be- 
cause the added expense of an el- 
bow and the small amount of labor 
necessary to install it are offset 
many times by the satisfaction of 
more efficient operation of the sys- 
tem over a period of many years. 

The friction loss in any fitting 
varies very nearly with the square 
of the velocity, so the added velocity 
used in a forced circulation hot wa- 
ter system will greatly increase the 
friction loss in all fittings, in gen- 


‘eating, Piping & Air Conditioning, June 1947 


QUESTION OF THE MONTH j\). 


eral, and the loss through the bull 
head tee might reach a prohibitive 
amount.—J. P. H. 


I SHOULD LIKE to submit the fol- 
lowing reply to the question by 
“E. L. I.” on page 100 of the April 
issue, regarding choice of connec- 
tions between a boiler and two 
lines. 

The bullhead tee shown in his 
upper diagram is objectionable 
only because it introduces a con- 
siderable amount of eddy current 
into the flow of the water. The 
eddy current represents loss of 
head which could be eliminated 
only by the use of a Y and two 45 
deg ells—a refinement which, in 
most cases, is not necessary. 

The lower diagram with the tee 
taken off for the right hand branch 
and an ell turned to the left hand 
branch is no better and, if any- 
thing, starves the radiators on the 
right. 

With a circulating pump the 
same considerations apply, but the 
loss of head with a proper circu- 
lator will be too small to worry 
about.—W. B. S. 


HOW MANY | 
MAN-HOURS? 


“J.C. B.” asks for any infor- | 
mation available on the average | 
man-hours required to do the fol- | 
lowing work: assembling and | 
erecting ductwork, erecting pip- | 
ing, covering piping, connecting 
compressors and pumps, break- | 
ing and patching concrete, ditch- 
ing, and backfilling. He wants to 
use this information in connec- 
tion with general plant changes. 

Readers who have figures on 
| these operations are invited to 
answer this question, or any part 
of it. “J. C. B.” would also be 
pleased to know of any sources 
of published data on the matter. 
Answers to his question, if suit- 
able for publication, will be pail | 
for at regular rates. Address the | 
Editor, Heating, Piping & Air | 
Conditioning, 6 N. Michigan : 
Ave., Chicago 2, Ill. 
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One of the 200 ton ammonia refrig- 
erating machines driven by an adjust- 
able speed motor 


In THE EARLY 1800’s, the British 
House of Commons became dissatis- 
fied with the ventilating apparatus 
that had served the institution for 
upward of 80 years. They demand- 
ed that better equipment and mod- 
ern methods be installed. But the 
new fans, like the old ones, were 
propelled by hand! 

When—around 1920—the New 
York Stock Exchange foresaw the 
need for building expansion, the 
building committee cast a depreca- 
tory eye at their 18 yr old air cool- 
ing plant and replaced it. But their 
new cooling coils were exactly like 
the old ones! 

It would be wrong to conclude 
that no net improvement resulted 
from either the House of Commons 
change or the Stock Exchange alter- 
ation. On the other hand, these two 
examples indicate how little prog- 
ress was made in the field of air 
conditioning engineering during 
the periods mentioned. When the 
Stock Exchange added a new build- 
ing to the existing structure and 
rejuvenated its air cooling appa- 
ratus completely in 1920, the largest 
item was the new mechanical re- 
frigerating plant. This was a de- 
cidedly more modern system, and it 
had about twice the capacity of the 
old absorption plant. 
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AIR CONDITIONING 
the New York Stoek Exchange 


Donald A. Kepler, Chief Engineer, Shows 


How It Parallels the Industry's Progress 


There was a remarkable similar- 
ity of-circumstances in the planning 
of the new air cooling installation 
and the planning of the original 
job. Rising wages and costs of ma- 
terial threatened to curtail both 
programs; fitting in the extensive 
ductwork proved a source of serious 
interference with structural ar- 
rangements in both cases; the two 
air cooling jobs were designed with 
very little precedent as a guide, for 
even as late as 1922 relatively few 
comfort cooling installations had 
been attempted. 

Little was done to improve arti- 
ficial air cooling methods from 
those early days until World War I, 
and little promotional effort was ex- 
pended on the general public during 
that time. However, there were a 
number of industrial users of “con- 


ditioning”’ 


controlled. The textile trade an 


the tobacco and baking industries 
had enjoyed the benefits of condi- 


tioning since around 1910. Thei: 
problem was to maintain a standar 
of atmospheric humidity that wou! 
best suit their specific productior 


problems. Whether this was accom- 


plished by means of air washers 


by various types of direct atomizing 
devices, the term employed was con- 


ditioning. 
During World War I, air cool 
found a place in the planning o! 


ordnance buildings where the han- 


dling of explosives was a seri 
problem. Under the stimulus 


war activity, methods of air cooling 
improved to the point where com- 


fort cooling could be taken seriously 
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equipment — condition- 
ing in the sense that humidity was 
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by movie theater operators whose 
profits diminished as the tempera- 
ture rose. The theaters probably 
did more to promote the cause of 
comfort cooling than did any other 
avency, but through the theaters 
the air conditioning industry suf- 
fered a “technical foul.”” The magic 
of “20 degrees cooler inside’ was 
short-lived in the box office, for 
more and more people began to 
avoid air conditioning of that kind 
—and any kind. One of the oldest 
types of air cooling—evaporative 
cooling—was preened and polished 
and often sent out to do a theater 
job that was far beyond its capabil- 
ties. This was especially true in 
New York and other cities along 
the humid east coast. 


Air Cooling a “Must” 


When in 1921 the Stock Exchange 
went ahead with plans for a 24 
story addition, which included an 
annex to the board room, air cool- 
ing was a “must.” Where formerly 
cooling had been provided only for 
the board room and the vault, the 
new program called for additional 
systems to take care of the entire 
floor beneath the board room, the 
board room annex, and the floor be- 
neath it. Since the existing refrig- 
erating plant was inadequate for 
such a program, and since absorp- 
tion plants are notably great space 
consumers, a mechanical compres- 
sion plant was selected as a prac- 
tical answer to the problem. 

There were other space problems, 
too. In order to accommodate the 
expanded ventilation apparatus, 
space was allocated on the fifth floor 
of the new structure immediately 
adjacent to the hung ceiling over 
the old board room. Here a com- 
pletely new system for the board 
room was laid out near the old sup- 
ply ductwork. Clearly the old theory 
that mechanical equipment had to 
be hidden in the cellar was being 


displaced in favor of a policy of lo- 
cating the apparatus near the point 
of utility. The overall ventilation 
scheme in the new building called 
for mechanical ventilation for all 
areas from the fourth floor down to 
the fourth basement. 

In the old building, some of the 
basement space was _ re-assigned, 
permitting one supply system to be 
eliminated and several other fan 
systems to be relocated. When this 
was done, the fans were replaced by 
fans of a newer type. The roof fan 
on the old building was relegated 
to scavenger duty, handling exhaust 
from the top floors and some ex- 
haust from the board room. The 
greater portion of the board room 
exhaust, however, went to a new 
exhaust fan on the fifth floor. 

The new fans for the old board 
room were double inlet, single 
width, in parallel on a_ single 
shaft. The supply fan was driven 
by a 30 hp d-c motor, and the ex- 
haust fan by a 24 hp motor. Cheese- 
cloth filters, similar to those in- 
stalled with the original job, were 
provided in the intake chamber. 

The board room supply ductwork 
required extensive rearrangement 
to conform to the new fan location, 
since the new supply main entered 
the ceiling on the north side, where- 
as formerly two mains entered the 
ceiling—one in the southwest cor- 
ner, the other in the northeast cor- 
ner. Both the board room and the 
board room annex units were fitted 
with reversing dampers. These 
dampers were so arranged that sup- 
ply air could be delivered to the ex- 
haust outlets near the floor level, 
and exhaust air could be drawn 
from the ceiling openings. Exactly 
how the reversing damper was in- 
tended to function is a matter of 
conjecture, but presumably the idea 
was this: In the summer, cold air 
would gravitate to the floor and 
enervated air could be exhausted 


THREE HIGH SPOTS of the New York Stock Exchange’s air con- 


ditioning ex 


riences are its three major air conditioning projects, 


parallel e industry's progress. The first is the original system, 

the cee: dee ad of comfort cooling to a large and densely populated 

market place (described in ee The second is the replacement of 
y 


the original system, after n 


20 years of service, with the one now 


in use (described this month). And the third is the planning of a new 
system which will include “the best that modern air conditioning has 
to offer”... Mr. Kepler joined the New York Stock Exchange Build- 
ing Co. as ventilating engineer in 1937, and in 1942 was assigned the 
duties of chief engineer and those of project engineer for mechanical, 


p'ant and equipment 
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near the floor level. In the winter, 
however, supply air could not be in- 
duced to go down since the building 
stack effect would oppose this mo- 
tion. Therefore, supplying air at 
the floor level in the winter would 
obviate this difficulty and permit 
its rise to the ceiling by stack ac- 
tion. In this particular application 
there were two serious objections 
to the reversing idea which caused 
it to be abandoned: the incoming 
air near the floor caused an unbear- 
able draft on those nearby; and re- 
versing the direction of air did a 
splendid job of cleaning the ducts 
at the expense of the occupants. 
Thereafter, the supply was always 
introduced at the ceiling. 

While the reversing damper rep- 
resented a complication to the duct 
layout, since the supply and exhaust 
mains had to run side by side at 
some point, it proved advantageous 
when later on it became necessary 
to recirculate the air. The exhaust 
main was close at hand. 


Two Viewpoints on Humidification 


It is interesting to note that no 
“air moistening” device was pro- 
vided for winter operation, yet 
there were several designs of spray 
humidifiers available at the time. 
An inspection of old heating and 
ventilating textbooks reveals that 
there were two diametrically op- 
posed theories regarding the value 
of maintaining a prescribed stand- 
ard of humidity. 


In 1911, a prominent figure in the 
profession minimized the impor- 
tance of humidification in his ex- 
planation, “. . . dry air is hygieni- 
cally advantageous because of its 
effect in retarding the development 
and reducing the vitality of mi- 
crobes, and also because it retards 
the decomposition and decay of or- 
ganic matter. The generally fine 
physical appearance and evident 
good health and comfort of the 
thousands whose school life is spent 
in the relatively dry air of well- 
ventilated buildings, and the gen- 
eral absence of complaint from 
them, must be accepted as evidence 
of the irrational position assumed 
by humidity hobbyists.”’* 

At about the same time Carpen- 
ter expounded his views, King 


*Carpenter, R. C., Heating and Ven- 


tiating Buildings, p. 458, Sth edition 
John Wiley & Sons, New York (1911) 
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This unusual arrangement of compressors in the 1921 installation was not altogether a matter of 
choice; the radial layout was the only way of fitting in the four machines. Two of the air units shown in 
the 1902 plan are missing. The old supply system that formerly served B, B-1, B-2 has been eliminated 
and a substitute unit, but one providing air cooling, been set up in Basement 2. The fan supplying 
the 6th, 7th, and 8th floors has been assigned the additional job of serving B-2. Pneumatic tube blowers 
are shown occupying the space where the board room unit was formerly located. Initially, four 90 hp 
blowers (approximately 7500 cfm each) were necessary to operate the tube system effectively. Some 
years ago, wooden carriers were substituted for the old rubber carriers and thereafter only two blowers 
were required. No one knows what happened to the filter cleaning blowers from the 1902 installation 





wrote the following: “Proper pro- 
vision for a desirable degree of 
moisture in the air supplied to 
buildings is as necessary, indeed, 
we may say, more necessary, for 
the health of its occupants, than the 
heating of it. . . . One can never 
feel as comfortable inside a room 
heated to 70 deg as in the open and 
balmy outside air when the tem- 
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perature is at 70 deg. This fact 
alone shows conclusively that the 
nearer we can come to maintaining 
a fixed standard of humidity within 
a building, the richer will be the 
conditions of health and comfort.’’+ 

Faced with these two conflicting 


+King, A. G., Practical Steam and Hot 
Water Heating and Ventilating, p. 228, 
Norman W. Henley Publishing Co., N. Y. 
(1912). 


opinions, the designing engineer 
must have had a difficult choice. !t 
is possible that the Stock Exchange 
engineers in 1920 were partisans 0! 
the Carpenter school. 

Both of these men were familiar 
with air washers and air washer 
design but they had different con- 
ceptions of what constituted winter 
comfort. King described a spray 
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chamber in which the water is 
-prayed parallel to the direction of 
air flow; the excess water is sep- 
srated from the air by eliminators 
and is recirculated to the sprays by 
a pump. This represented a fairly 
advanced state of washer develop- 
ment. Control was achieved by the 
use of a preheater and a preheater 
bypass. He recommended the wash- 
er for winter humidification. 
Carpenter described a similar air 


washer, but its chief attribute, ac- . 


cording to his claim, was its ability 
to remove dust from the air. He 
mentioned also that it may be em- 
ployed to cool the air during the 
summer and “add greatly to the 
comfort of the inmates of the build- 
ing, but during the winter season, 
when heating is required, the wash- 
ing increases the cost of warming 
the building.” Apparently Carpen- 
ter’s chief objection to the addition 
of moisture to the air was an op- 
erating cost consideration. Neither 
of these engineers appears to have 
been overly impressed with the 
evaporative cooling possibilities; 
rather they were advocates of the 
“open window policy” for summer 
operation. 

One of the difficulties present in 
the Stock Exchange job was the 
necessity of a secondary refrig- 
erant interposed between the air 
cooling surface and the low tem- 
perature ammonia _ refrigerating 
plant. A washer installation would 
have involved submerged coils, 
space for which was probably lack- 
ing. Possibly the washer idea was 
considered a roundabout way of 
doing a job that could be done 
equally well with the bunker coils, 
which were the ultimate choice. 


Twe Brine Circulating Systems 


Two brine circulating systems 
distributed the chilled brine to the 
individual air units. One system, 
the high rise system (a closed cir- 
cuit), supplied the two air units on 
the fifth floor of the new building; 
the other, the low rise system (an 
open system), supplied the two 
units located in the basement. 

In selecting and designing the 
refrigerating plant, conservative 
features of plant design were adopt- 
ed. Not only was the capacity ade- 
quate for future expansion, but the 
drive was selected on the basis of 
2 bp per ton. Duplicate brine pumps 
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were installed, and the condensers 
(double pipe) and evaporators 
(both double pipe and shell and 
tube) were sectionalized so that a 
faulty unit could be isolated. This 
arrangement proved to have advan- 
tages, as the operators discovered 
on several occasions. 

The nominal capacity of the new 
plant was 750 tons, but operating 
with a relatively high suction 
pressure, the plant output could 
have exceeded 1000 tons had it 
been needed. Condenser surface 
was the limiting factor. Three 
200 ton and one 150 ton ammonia 
machines made up the compressor 
plant. These machines were of the 
three cylinder, vertical, single act- 
ing, enclosed type directly connect- 
ed to four d-c motors aggregating 
1500 hp. Although the local gen- 
erating plant was still in operation, 
the compressors were fed from a 
newly established Edison company 
service from the street. 

Some time before the absorption 
plant was abandoned, a separate 15 
ton, 30 hp ammonia compression 
plant was installed and connected 
to the existing brine risers for the 
drinking water system and the 
kitchen refrigerators. This was re- 
tained. 

While the refrigerating equip- 
ment for the large plant was ar- 
ranged so that it could be divided 
into two separate systems, one for 
the high rise brine system and the 
other for the low rise system, the 
plant operated as a unit with the 
division valves open. In other 
words, all condensers and all evap- 
orators were in service with what- 
ever compressors were required. 
This plan did not prevent the two 
evaporators from operating at dif- 
ferent temperatures and at capaci- 
ties to suit load conditions. 

The air cooling coils were similar 
to those installed in the old air 
units, 14% in. pipe coils. No elim- 
inators were included in the scheme 
and on extremely humid days this 
omission was unhappily brought to 
the attention of the people on the 
floor below. The unit had been built 
on the floor, and the space between 
the coils and the fan suction was 
not provided with a drain. Added 
to this oversight was the unfor- 
tunate omission of cold water cov- 
ering on the drain lines from the 
condensate pans. These lines were 
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run through a hung ceiling space 
below the fifth floor, and frequently 
the formation of condensate on the 
outside of the lines was sufficient to 
provide a steady drip through the 
ceiling. 


No Control for Summer 


Operation 


Since no control was provided in 
the air units for summer operation, 
the regulation of the supply air 
temperature rested largely with the 
refrigeration machine operator. 
His assignment was further com- 
plicated by the fact that there was 
no brine storage tank, so that a 
delicate balance between cooling 
load and machine output had to be 
maintained. This was done by hand 
operation of the expansion valves 
and adjustment of the machine 
speed. 

While this might appear to be a 
virtually impossible task, the re- 
sults were surprisingly satisfac- 
tory. The d-c motor drive lent itself 
admirably to this procedure. A 
chart relating load with output was 
set up. Since the supply tempera- 
ture was held at or near 60 deg for 
most of the summer, and since this 
was an all-fresh-air load, it was no 
trick to establish a firm correlation 
between the outside wet bulb tem- 
perature and the refrigeration re- 
quired. This served as a guide for 
the plant operator. As a matter of 
fact, several of the operators after 
years of experience were able to 
“fly blind” over the 10 to 3 course 
with nothing more than the hourly 
weather reports for assistance. 

Brine entered the coils at about 
25 to 35 deg and left at about 45. 
There was seldom any frosting. 
With the supply temperature held 
at 60, or several degrees lower, 
there were few summer complaints. 


For years, the increase in the 
normal occupancy of the board 
room had been keeping pace with 
the growth of Stock Exchange ac- 
tivity. By the time the 1921 job 
had been installed, the occupancy 
figure reached 1500 and the old 
apparatus was being severely taxed. 
The new installation .provided for 
the additional people load by sup- 
plying 65,000 cfm as compared with 
the original 40,000 cfm. 

With the complete reorganization 
of the refrigerating plant that was 
undertaken at this time, the opera- 
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Known as the “big board,” the New York Stock Exchange trading ficer is prob- 
ably the most densely populated place of business in the city. This view, from the 
visitor’s gallery, shows a part of the throng of 2000 persons actively engaged in 
the business of the “street.”” There are perhaps 1000 more persons similarly 
engaged in adjacent trading areas 


tional program also changed. The 
low rise system had a brine storage 
tank but the lack of a brine storage 
tank in the high rise brine system 
made it necessary to start the ma- 
chines earlier in the morning so 
that a storage of refrigeration 
could be effected in the room itself. 
The board room load picked up 
quickly each day about half an hour 
before trading commenced, and 
without some storage either in the 
room or in a brine tank, it was vir- 
tually impossible to compensate 
adequately for the sharp load in- 
crease. 

Two men were required to start 
and to operate the refrigerating 
plant since the equipment occupied 
two floor levels. The location of the 
plant was the same as that of the 
old one, but whereas the old system 
was more or less on one level with 
a ceiling height of 28 ft, the space 
was now divided horizontally, with 
the eondensers and brine coolers 
resting on an intermediate floor. 
This arrangement added to the 
footwork necessary to alter the con- 
denser water flow and to adjust the 
expansion valves. 

Owing to the simplicity of the air 
units, filters, cooling coils, and heat- 
ing stacks, general maintenance re- 
quirements were few. However, 
considerable difficulty was encoun- 
tered in cleaning the cooling coils 
themselves. Aside from a _ thin 
spacer set between the pan and the 
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pipe coils, there was no provision 
for getting under the coils to clean 
the pan. The accumulation of dust 
and dirt after years of operation 
prevented the free runoff of con- 
densate and accelerated the corro- 
sion of the pipe coils. 


Operating Costs Not Favorable 

Operating costs for the refrig- 
eration plant did not compare fa- 
vorably with those of the old ab- 
sorption plant. Although condenser 
water costs per ton were much 
lower, power costs appeared high 
because they represented a new 
item on the cost sheet. 


Owing to the board room’s high 
internal heat load, it was customary 
to operate the plant whenever the 
outside temperature approached 60 
deg; this occurred frequently in the 
spring and fall and sometimes in 
the winter months. One year in par- 
ticular, the plant was in operation 
at least one day in each of the 12 
months. Because of the high de- 
mand charge imposed by the elec- 
tric rate schedule, the cost of power 
for those winter months ran to a 
large sum. Whether the plant ran 
one day or several days, the month’s 
power cost amounted to about $325 
—for perhaps five or six hours of 
air cooling. One of the advantages 
of exhaust steam power (or any 
steam power, for that matter) is 
apparent wherever operating econ- 
omy is a primary consideration and 


where cooling tower water is ay 
able. The normal power consur 
tion at the rated output of 750 t 
(including power to the br 
pumps) was at the rate of appr 
mately 900 kw and the water < 
sumption was about 7200 cu ft 

hr. The spring months, with | 
vailing lower water temperatu 
show a somewhat lower water | 
than the above figure, with 

power consumption remaininy n« 
ly constant. During short peri 
of extremely hot weather, an e1 
was made to hold the electric 
mand cost down by 
water rate. 


increasing 


The refrigerating plant mai 
nance was done by the operat 
personnel during the winter s! 
down. Annual internal inspecti 
of all machines were made 
bearings were adjusted as requi: 
Scale and oil traps were cleaned, 
were water jackets and condense: 
However, neither of the brine c 
ers was cleaned because of th: 
inaccessibility. During the so-ca 
“winter shutdown,” one machin 
was always held in readiness 
counter a sudden warm spell. 


Change Untimely in One Respect 


In one respect, the 1921 Stoc! 
Exchange air conditioning chang 
was untimely. It was still too ea: 
in the development of the indust) 
to have available the special! 
designed equipment (and the ideas 
that could even approximat: 
measure up to present day sta: 
ards. It was a few years later tha‘ 
finned coil dehumidifiers were 
common use and recirculated 
became generally accepted. 

On the basis of summer perforn 
ance, however, the systems instal| 
at that time were eminently sat 
factory; the 60 deg saturated a 
proved to be very effective, parti 
larly under conditions encounter 
in the board room. 

By the time the Stock Exchans 
began again to plan additiona 
trading facilities and to expa! 
its air conditioning accordingly, the 
industry was in a position to 
courage new business. 

> + > . * > 


For information 


about new prod 
ucts, see Equipment Developments 
and Recent Trade Literature, regu- 


lar features appearing each mont 
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How to Heat Garage Apartments 


By Samuel R. Lewis, Consulting Mechanical Engineer 


T were HAS BEEN—and there still 
is—a decided shortage in places to 
live. Old stables and garage attics 
have been impressed into service 
and the satisfactory and safe heat- 
ing of such places has been not too 
easy of accomplishment. 

About 20 years ago, following 
World War I, I bought, in self pro- 
tection, an old, well-built frame 
house of three stories and 13 rooms. 
There was an aristocratic old stable 
on the alley, having a large hay- 
mow, grain bins, etc., in its second 
story. The outlook from the win- 
dows over the neighbors’ backyards, 
and my own, was pleasant. I re- 
moved the horse stalls, paved the 
floor, and thus acquired a three-car 
garage. I built a brick wall around 
the interior stair and made an out- 
door stair as an additional fire 
escape. 

The haymow and grain bins, well 
protected with blown-on insulation 
several inches thick between studs 
and rafters, developed into a large 
living room, kitchen-dining room, 
large master bedroom, two small 
bedrooms for children, and bath- 
room. 


Underground Hot Water Circuit 


My own house is heated by me- 
chanically circulated, thermostati- 
cally controlled, hot water, using a 
bin-fed underfeed stoker. The old 
boiler was ample in size to take on 
the job of heating the garage apart- 
ment, so I installed an underground 
hot water circuit in insulated tile 
to the garage and heated the apart- 
ment with a single pipe main run 
around the garage ceiling. This 
single pipe main has two scoop fit- 
tings to serve the branches to each 
radiator on the floor above, one to 
divert the warm water to the radi- 
ator flow branch, the other with its 
scoop in reverse to receive the re- 


turning water from the radiator 
and (by its ejector-like effect) to 
encourage the two pipe branch cir- 
culation. 

There are nine radiators and the 
single pipe is 144 in., with %4 in. 
branches. The water entering the 
first radiator undoubtedly is some- 
what warmer than that entering 
the last one, since the water enter- 
ing the last radiator is a mixture of 
water that came from the boiler 
about 200 ft distant with water 
that has lost some heat in the simi- 
larly supplied radiators between 
the last one and the boiler. There 
is a separate electric pump in the 
garage, controlled by a thermostat 
in the apartment; thus, the apart- 
ment is heated independently of the 
pump and water circulating system 
in my house. The stoker in my 
house responds to an aquastat in 
the boiler water and by this means 
the heat demands of either the 


’ apartment or the house are satisfied 


independently. Domestic warm 
water in the house is served by a 
transfer heater from the boiler 
water, separate from the pump cir- 
cuit, and domestic hot water ‘for 
the garage apartment comes from a 
separate gas burning heater in the 
kitchen there. 

A few years after this successful 
plant was in service, I was called to 
correct some heating difficulties in 
another similar garage apartment. 
This apartment is about 50 ft be- 
hind a large home. 

Fortunately, the main house had 
a large, efficient boiler and a grav- 
ity circulating hot water heating 
system and it was not difficult to 
apply here the lessons gained in my 
own home. We installed radiators, 
a pump, and a thermostat in the 
garage apartment and did the same 
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thing in the house, greatly improv- 
ing the temperature control and 
economy in the latter, and render- 
ing the garage apartment forever 
safe against not only a gas accident 
but also doing away with a fire 
hazard there. 


Would Use Mixing Valve 


The only change from the pro- 
cedures that I adopted for these two 
plants that I would make, were I to 
repeat them, would be as follows: 
I would add in each of the water 
circulating systems, a water blend- 
er or mixing valve, which in re- 
sponse to the thermostat would vary 
the temperature of the circulated 
water by taking some hot water 
from the boiler along with some re- 
circulated water from the radiators, 
the latter water bypassing the 
boiler. Thus there would be con- 
stant movement of water in each 
system, with the water temperature 
varied inversely to the outdoor tem- 
perature and the little pumps would 
operate continuously, since they re- 
quire an inconsequential amount of 
electric power. 

In the large houses the thermo- 
stats in the main first story halls 
happily do promote a fair average 
heat distribution, and in the rela- 
tively small apartments the ther- 
mostats in the living rooms also are 
acceptable. Had any of the living 
quarters been complex in plan or 
occupancy to such an extent that 
the locations for thermostats be- 
came unacceptable, I would have 
employed outdoor thermostats, each 
in conjunction with an aquastat in 
the respective water circuit. Thus 
the aquastat would have seen to it 
that the water never would become 
too cool, while the outdoor thermo- 
stat would tend to reduce the water 
temperature as the weather mod- 
erated. 








Heating, Piping, and Air Conditioning 
Featured at Midwest Power Conference 


THE SUBJECTS OF 


» piping, and air conditioning were given a good share of the 


program for the recent Midwest Power Conference in sessions on developments in heating 


and in air conditioning, and in a session on metallurgy. Brief high-lights of the 
prepared for these sessions—and of a paper on water treatment—are presente 


H IGH-LIGHTS OF SOME of the many 
papers given at the 1947 Midwest 
Power Conference, held at the 
Palmer House, Chicago, are pub- 
lished here. Of particular interest 
to HPAC’s readers were the ses- 
sions on heating (chairman of 
which was Oliver J. Prentice, C. A. 
Dunham Co., and president of the 
Illinois chapter of the ASHVE), 
the one on air conditioning (under 
the chairmanship of William Good- 
man, professor of mechanical engi- 
neering at Illinois Institute of 


Technology, consulting engineer, 
and a member of HPAC’s board of 
consulting and contributing edi- 
tors), and the session on metallur- 
gy, chairman of which was Otto 
Zmeskal, of Illinois Tech. 

The conference was sponsored as 
usual by Illinois Tech, and the con- 
ference secretary was Edwin R. 
Whitehead, 3300 Federal St., Chi- 
cago 16. 

A copy of the published proceed- 
ings will be mailed to all those who 
registered. 








Materials for 


| High Temperature Piping 








N EW CONSTRUCTIONS for 900 to 
1000 F steam power piping systems 
are now using chromium molyb- 
denum steels to almost the exclu- 
sion of other types, according to 
J. J. Kanter, Crane Co., in a paper 
on metallurgical considerations in 
high temperature steam piping sys- 
tems. This stands in sharp contrast 
to the prewar practice of using car- 
bon molybdenum steels for con- 
structions employing temperatures 
in the range of 750 to 900 F. It was 
learned several years ago that cer- 
tain types of carbon molybdenum 
steels reach the limit of their sta- 
bility at about 850 F. Prewar prac- 
tice seems to have pressed the use 
of the carbon molybdenum type of 
steel about 50 F beyond the tem- 
perature level at which it can be de- 
pendably used for welded steam 
power piping constructions. Hence 
the new constructions, planned for 
even higher operating temperatures 
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than had been attempted to any 
great degree using carbon molyb- 
denum steel, are now specified of 
chromium molybdenum steels, for 
which there is abundant evidence 
of greater high temperature sta- 
bility, he said. 

The success of carbon molyb- 
denum steel as a high temperature 
piping material was unmarred until 
about five or six years after the 
advent of its use around tempera- 
tures of 900 F, Mr. Kanter stated. 
A failure occurred in January 1943 
of a welded main steam line in a 
central power station. This main 
steam line had been in operation at 
temperatures somewhat in excess 
of 900 F for five and a half years, 
under a pressure of 1300 lb per sq 
in. Through a chain of circum- 
stances, set off by a disorder devel- 
oping in the superheater, the line 
sustained a severe shock, and car- 
bon molybdenum pipe completely 


pers 
here. 


ruptured near a weld joining it to 
a forged carbon molybdenum head- 
er. Metallurgical study of the car- 
bon molybdenum pipe rupture es- 
tablished that a zone of segregated 
graphite had developed at a loca- 
tion corresponding precisely to the 
extremity of the heat affected zone 
of the weld. 

A recent survey of the type of 
pipe being specified in various con- 
structions showed a preference for 
the A-280 type of pipe over the | 
per cent chromium, % per cent 
molybdenum type. The choice of 
A-280 preponderated, however, 
largely where operating tempera- 
ture does not greatly exceed 900 F 
and the more highly alloyed pipe 
where temperatures of 950 F and 
higher are involved. For tempera- 
ture in the neighborhood of 1000 F, 
still higher alloy contents are fre- 
quently favored, according to Mr. 
Kanter. 


At temperatures of 1000 F and 
upward, the demands for power 
piping materials have not as yet as- 
sumed any well defined lines, he re- 
ported. It appears that further 
increasing the chromium and mo- 
lybdenum contents above those now 
accepted for the 900 to 1000 F 
range will not satisfactorily adjust 
the steel to the desired properties, 
he said. Engineers designing high 
pressure piping systems for 1000 F 
and higher temperatures seek to 
accomplish this end without in- 
creasing weight appreciably above 
that employed in the current 900 to 
1000 F installations. The allowable 
stresses for the chromium molyb- 
denum steels fall off rather rapidly 
above 950 F and it becomes neces- 
sary to turn attention to other and 
perhaps much less familiar alloy 
steels to correct this difficulty to a 
significant degree as far as weight 
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pf section is concerned. Some en- 
yineers advocate the use of steels 
of the 18 per cent chromium, 8 per 
ent nickel stainless type for above 
1000 F. Such austenitic steels 
re accorded considerably higher 
stresses by the ASME Boiler Code 
han any of the low alloy, ferritic 
teels currently standardized. The 
problem of coping with thermal ex- 
nansion is intensified by their 
oughly 50 per cent greater ex- 
hansivity over that for ferritic alloy 
steels. Due to lower thermal con- 
juctivity, coupled with greater ex- 
pansivity, the problems of thermal 
stress and thermal shock are in- 
roduced to a degree of consid- 
erably greater consequence than 
vith the ferritic steels. Consid- 
erable promise that the problems 
pf piping construction for tempera- 
ures up to 1050 F may be worked 




















out on a practical basis in terms of 
low alloy ferritic steels is afforded 
by the combination of molybdenum 
and vanadium as the principal al- 
loying ingredients, he remarked. 

In view of the apparent incentive 
to achieve further economies in the 
generation of steam power through 
utilization of higher temperature, 
one cannot conclude that the metal- 
lurgy of the piping system will long 
remain static upon the current 
choice of materials. Research upon 
the high temperature properties of 
materials may be expected to make 
possible appreciable further ad- 
vances in the temperatures at which 
steam may be economically handled. 
Currently, the piping materials pic- 
ture is in a rapid state of flux, in- 
dicative of drastic further changes 
within the next few years, Mr. Kan- 
ter concluded. 





errors srmanmencenemnats, 


—the Process 





,ARLY IN 1930—said Lyle B. Por- 
er, Illinois Water Treatment Co., 
in his paper on demineralized water 

while working on organic zeolites 
nan attempt to develop more stable 
ompounds, it was noted that these 
aterials had definite hydrogen ex- 
hange properties. This meant that 
instead of exchanging the calcium 
and magnesium in the water for 
sodium in the zeolite, all cations, 
ncluding sodium, could now be ex- 
hanged for hydrogen in the zeolite 
forming the corresponding acid in 
he effluent water; HCl for all the 
hlorides present; H,SO, for all the 
sulfates; and H,CO, for all of the 
arbonates or bicarbonates present 
n the original water. The carbonic 
acid immediately breaks down into 
0, and H,O. The acids could then 
be neutralized by the addition of 
austic or soda ash or, better, blend- 
ed with sufficient raw or sodium 
eolite water to just neutralize the 
acids present. This process pro- 
iuces a water similar to and often 
superior to lime or lime-soda treat- 
cd water. This process is referred 
0 av de-alkalization. 

A new resin has recently been 




















developed that is specific in its re- 
action toward the bicarbonates in 
water but only partially converts 
the more tightly bound sulfates and 
chlorides. This resin is very eco- 
nomical on acid consumption, op- 
erating at practically 100 per cent 
efficiency. When operating as the 
first unit and in series with a so- 
dium exchange unit on low sulfate 
and chloride waters, a water of low 
total dissolved solids and complete- 
ly free of encrusting solids can be 
economically produced. Any desired 
alkalinity of treated water can be 
maintained by blending raw water 
in the line between the units, ac- 
cording to Mr. Porter. 


Has Become Very Popular 


This type of equipment has be- 
come very popular for the treat- 
ment of boiler water—particularly 
for the smaller boiler plant oper- 
ating at low or moderate pressures, 
he said. 

A short time after the develop- 
ment of the carbonaceous zeolites, 
he continued, it was found that cer- 
tain polyhydric phenol formalde- 
hyde resins would exhibit the base 
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exchange phenomenon, operating 
on either the sodium or hydrogen 
cycle. These resins had certain ad- 
vantages over any of the previously 
announced éxchangers both in sta- 
bility and completeness of reaction. 

Next, all attention was directed 
toward the development of a mate- 
rial that would remove the acids 
formed by the hydrogen exchange 
previously noted, and thus the acid 
adsorbing resins were developed, 
Mr. Porter said. These resins se- 
lectively but reversibly adsorb the 
acid molecule. When the capacity 
of the resin becomes saturated or 
exhausted, the acid is removed and 
the resin returned to its original 
state by regeneration with an alkali 
such as caustic soda, soda ash, or 
ammonia. 

It is very apparent that the de- 
velopment of the resinous ex- 
changers gave the water treatment 
industry a revolutionary tool for 
the production of water altogether 
free of dissolved solids—water that 
is equivalent to and very often su- 
perior to single distilled water. This 
process of two-step treatment is 
commonly referred to as de-ionizing 
or demineralizing. 

Time doesn’t permit a detailed 
discussion of the design and engi- 
neering features of a de-ionizing 
unit, Mr. Porter remarked. Suffice 
it to say an installation consists of 
cylindrical pressure tanks to house 
the resins, adequately valved to per- 
mit control of the various phases of 
operation and accessories such as 
regenerant tanks, meters, etc. All 
materials used in the construction 
must be resistant to the corrosive 
action of the dilute acids encoun- 
tered, not only to prevent destruc- 
tion of the equipment but also to 
protect the purity of the treated 
water. Freedom from corrosion is 
obtained by fabrication of mate- 
rials inherently resistant to the 
acids or by lining steel with acid- 
proof materials such as plastic or 
rubber. 
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Heat Pump Cycle 
Using a Ground Coil 








Un VERY RECENTLY, little 
thought was given to the possibility 
of utilizing the energy stored in the 
ground as a source of heat supply 
for the heat pump, according to 
R. A. Budenholzer, Armour Re- 
search Foundation of Illinois Insti- 
tute of Technology. However, dur- 
ing the past year the Armour 
Research Foundation has _ been 
studying this problem, and the re- 
sults indicate that the ground pro- 
vides a promising source of heat 
supply for small units designed for 
residential heating and cooling. It 
is well suited for this purpose be- 
cause the earth furnishes a com- 
paratively stable low temperature 
source of heat which is universally 
available and which is not appre- 
ciably affected by sudden variations 
in local weather conditions. 

These studies have revealed the 
fact that a 34 in. OD or larger coil 
buried 2 or 3 ft below the average 
frost line will serve satisfactorily, 
provided a sufficient length of coil 
and proper spacing are employed to 
prevent excessively low refrigerant 
temperatures inside the coil during 
the heating season. The study has 
indicated that when using this size 
coil in a soil having a thermal con- 
ductivity around 1 Btu per sq ft per 
hr per F per in. of thickness, the 
following rule will hold approxi- 
mately, he said. The temperature 
of the evaporating refrigerant in- 
side the coil will assume an average 


value for the heating season of ap- 
proximately 1 F below the sur- 
rounding uniform soil temperature 
for every Btu withdrawn per hr per 
linear ft of coil exposed to the 
ground. In other words, if the av- 
erage load on a certain coil buried 
at a depth of 6 ft is 30 Btu per 
linear ft per hr, and if the average 
temperature of the soil at this 
depth throughout the heating sea- 
son is 50 F, the average tempera- 
ture of the evaporating refrigerant 
during the heating season would be 
approximately 50 minus 30, or 20 F. 

It should be pointed out that this 
rule is only approximate and that 
it applies only to the soil conditions 
mentioned above, which are essen- 
tially those existing in the Chicago 
area. It is based on a mathematical 
analysis and does not take into ac- 
count the effects of freezing of the 
moisture in the earth surrounding 
the coil and other factors difficult 
to evaluate quantitatively. (Later 
studies have indicated that the ef- 
fect of freezing of the moisture in 
the earth may actually be of con- 
trolling importance.) However, 
since these effects will tend to de- 
crease the drop in temperature of 
the ground coil, the rule should be 
on the conservative side. 

During the cooling season when 
heat is rejected from the coil into 
the earth, the same rule may be ap- 
plied in reverse. Here again the 
rule will only be approximate be- 


cause the effects of rainfall see jin, 
through the soil cannot be e 
ated accurately by the mathem« j:, 
procedure employed. However, | ;, 
believed that the accuracy obta ne 
will be within the limits norn aj) 
required to establish the perf mf 
ance of a given unit with suffi je, 
accuracy for most practical »y;. 
poses, and that the results wi 
on the conservative side, he r. 
marked. 


In order to present a realisti: 
ture of the costs of operation whic} 
can be expected of heat pum) ip. 
stallations compared to other mean: 
of heating, Mr. Budenholzer pr: 
sented the accompanying tabi 
which shows the sum which w 
have to be paid for electrical poy 
in cents per kwhr, in order to 
equivalent economically to other 
means of heating. The table show 
how this cost varies with evapor: = 
tor temperature, condenser ten. 
perature, and overall isentropi 
motor compressor efficiency. |; 
making the computations, values 0: 
the low and high side pressure dro 
were taken as equal to 8 and 5 | 
per sq in, respectively. These ar 
based on actual values obtaine 
using a 3 hp experimental uni 


“st 


- = 


This unit utilized the ground as: 


source of heat and was actually op 
erated as a heating unit for a con- 
tinuous period of 863 hr. Durin 
this operation the low side pressur 
drop averaged 8 lb per sq in. an 
never exceeded 9 Ib per sq in. Th: 
high side pressure drop never e- 
ceeded 5 Ib per sq in. 

It is believed that an overall] ise: 
tropic motor compressor efficien 
greater than 60 per cent is ne 
commercially feasible at the pre: 
ent stage. Hence, taking this « 
the efficiency and assuming moé- 


Table showing value which could be paid for electricity in order to compete with coal, oil or gas for various evaporate 
and condenser temperatures, and various overall isentropic motor compressor efficiencies. Assumed low side pressure drop 
8 lb per sq in. Assumed high side pressure drop, 5 lb per sq in. Based on the following fuel prices: coal 14,800 Btu pe 
Ib, $11.69 per ton, 50% furnace efficiency; No. 3 oil, 137,500 Btu per gal, 9c per gal, 65% furnace efficiency; gas, 7c pe 
therm (100,000 Btu), 70% furnace efficiency. 





(iverall isentropic 


Evaporator 
motor compressor temperature 4 
efficiency F CoP 
10 2.65 
_ 50 20 2 
30 
40 
10 3.§ 
0.60 20 3.32 
, 


0.70 20 


—— == SSepebveaalt Price of Electrical Energy, Cents per Kwhr 








Condenser Te mporatere, 110 F 


Coal Oil Gas 
0.69 0.90 0.90 
06.80 1.02 1.02 
0.89 1.13 1,13 
1.01 1.28 1.28 
0.80 1.02 1.02 
0.89 1.14 1.14 
1.02 1.29 1.29 
i i 1.49 1.49 
0.89 1.13 1.13 
1.01 1.27 1.27 
1.14 1.45 1.45 
1.32 1.68 1.68 


Condenser Temperature, 120 } 
vil 


COP Coal 


2.54 0.68 0.86 
2.81 0.76 0.96 
3.14 0.84 1.08 
3.54 0.95 1.22 
2.84 0.77 0.97 
3.16 0.85 1.08 
3.54 0.96 1.23 
4.05 1.09 1.39 
3. ae 0.85 1.08 

0.95 1.22 
4 00 1,07 1.38 
4.55 1.23 1.57 
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erate evaporator temperatures in 
‘he neighborhood of 20 to 40 F, it 

evident that reasonable coeffi- 
-ients to be expected will lie rough- 
\y between 3.1 and 4.3. This means 
that to compete on a purely eco- 
nomic basis, electrical energy for 
heat pump installations would have 
to be available at roughly 0.85 to 
1.5 cents per kwhr, depending on 
the locality and climatic conditions. 
However, he said, the heat pump 
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Annual Hours of Operation 
of Air Conditioning Systems 
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Ly HIS PAPER on compressors for air 
conditioning, A. B. Newton, Air- 
temp Div., Chrysler Corp., present- 
ed some data on usage of various 
types of installations. Air condi- 
tioning compressors of the larger 
sizes, say from 15 to 100 hp, are 
generally installed in so-called cen- 
tral station jobs; the compressor or 
compressors each cool one or more 
coils over which air is circulated to 
the conditioned spaces. 

These compressors, if equipped 
with capacity unloaders, are infre- 
quently started and stopped. With- 
out unloaders reduced voltage and 
manual starting is more often re- 
quired. However, the nature of 
these installations is such that an 
adequate polyphase power supply is 
usually available. The most fre- 
quent exception to this ready avail- 
ability of power is in the residential 
retail shopping centers where the 
larger compressors are used, for ex- 
ample, in theaters and sometimes 
in bowling alleys. 

There is at present an inconclu- 
sive amount of data regarding 
hours of annual operation for this 
class of installation, but the accom- 
panying table will give approxima- 
tions until more complete data are 
available, he said. It should be 


Usage in Central Station Installations 


Type of Installation 
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Department store .......... 
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Industrial process 
Pestaurant 
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Hotel rooms .......... 
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has so many advantages, such as 
summer cooling, lack of fuel stor- 
age, ease of operation, and clean- 
liness that it should be competitive 
with other forms of heating even 
though the cost of electrical energy 
is considerably higher than the fig- 
ures quoted. Certainly it would 
appear to have prospects of wide- 
spread application in those locali- 
ties where electrical energy is 
inexpensive and where climatic con- 
ditions are moderate. 
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noted that this class of installation 
inherently carries sufficient usage 
to make a desirable load. 

Air conditioning compressors of 
the medium sizes, in the range of 
from 2 to 10 hp, probably have by 
far the greatest future use both in 
number of installations and _ in 
horsepower, he stated, yet it may be 
in this classification that the great- 
est additional power supply serv- 
ices are required. The most popu- 
lar equipment is the 2, 3 and the 5 


Usage in Medium Size and Unitary Installations 


Type of Installation 
eS ae er 5- 75 
Specialty store .......cceees 
Office suite ‘ 
Professional office ......... 2- 10 
Single apartment ......... 2- 5 

Feesidence 4S pra ' 2- 6 
Hospitals 


hp unitary air conditioner. Indeed, 
use of these units in multiple on 
larger and larger jobs is increasing 
literally by leaps and bounds. For 
example, several large department 
store and office building jobs have 
recently been installed with between 
60 and 100 units of 5 hp each. In 
these large unitary jobs yearly op- 
eration about as indicated in the 
above-mentioned table may be ex- 
pected. 

However, this range of sizes is 


Typical Annual 
Hours Operation 


Range of Hp 


10 to 100 1500-3000 
sound cosas 10to 300 2000-4000 
osctevece 10 up 1500-5000 
doabcauss 10to 75 2500-8700 - 
secbéosvee 10to 75 1000-2500 
pwestue 10 to 1500 1200-4000 


1500-5500 


10-500 
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Range of Hp 


also used in smaller buildings which 
require from one up to nine or 10 


units. In downtown or industrial 
districts nearly all these units are 
installed on polyphase service. In 
outlying districts such as residen- 
tial business centers it is often 
more convenient to install 230 volt 
single phase units, particularly if 
the 2 or 3 hp size is to be used. 

The second table gives approxi- 
mate hours of usage for air condi- 
tioning compressors in medium size 
jobs. These figures are from lim- 
ited data, and anyone who can con- 
tribute additional data will perform 
a real service to the industry by 
doing so. 

The room air conditioner is the 
smallest compression type equip- 
ment made in large quantity and 
has its own special power problems. 
The range of sizes is from 42 to 1% 
hp, with the %4 hp window unit by 
far the most popular. 

In this size the compressor and 
fan together are usually limited to 
1300 to 1400 watts at conditions 
generally encountered. However, 
since these units go into residences, 
offices, hospitals, hotel rooms, and 
other similar places and are in- 
stalled without permanent wiring, 
they usually are plugged into 115 
volt single phase supply. Almost 
without exception they are manual- 


Typical Annual 
Hours for Heat Pump 


Typical Annual 
Hours of Cooling 
1800-23600 
1200-2000 
1000-1800 
$00- 2000 
800-1600 
800-1600 
1200-3000 


2500-4000 
2500-4500 


ly started and stopped, and seldom 
more than twice a day. 

In spite of the thousands of room 
air conditioners in use, less data is 
available as to annual usage than 
with other sizes and types of air 
conditioning apparatus. Yet per- 
haps such data would be most use- 
ful to those interested in genera- 
tion and distribution of power. The 
third table shows the best available 
estimate we have of hours of use of 
this class of equipment. 


Usage of Room Air Conditioners 
Typical Annual 
Hours of Use 


Type of Installation 


Private office ... 600-1500 
PE cvaeeseese 1200-2500 
Professional office 800-1500 
Hotel rooms .......... 1200-3000 


Residence 900-1800 
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Am CONDITIONING costs have in- 
creased just as they have in prac- 
tically all industries and for prac- 
tically the same causes, said John 
R. Hertzler, York Corp., in his 
paper. The air conditioning equip- 
ment manufacturer has_ raised 
wages and salaries of employees 
from 55 to 60 per cent over 1941 
base rates. Subcomponent and ma- 
terial prices are up an aggregate 25 
per cent. While total costs of labor 
and material are increased about 35 
per cent over 1941, prices of equip- 
ment have advanced about 25 per 
cent. 

The overall cost of the complete 
system is about 60 to 65 per cent 
more than prewar costs, he said. 
Mechanical contractors advise that 
the hourly rate and material costs 
are only a small part of the story. 
The cost increase rests in the pro- 
ductivity or lack of productivity of 
the individual workmen. 

You can expect to see an increased 


Ceiling Panels 


Air Conditioning Costs 
Have Increased 





To it Ce ce ccf 


usage of packaged air conditioning 
products and a trend toward mul- 
tiple unit installations, Mr. Hertz- 
ler predicted, because the American 
economic system so reacts to the 
pendulum effect of costs to reflect 
changes such as those which have 
come to light in our industry. 


Postwar air conditioning ad- 
vances must be considered as neg- 
ligible when compared with the 
potential development of air condi- 
tioning techniques known, but little 
used, prior to the war, according to 
Mr. Hertzler. There are a number 
of refinements which have not yet 
been developed to the full extent of 
their possibilities, he said, includ- 
ing electrostatic air cleaners, ac- 
tivated carbon or other odor ad- 
sorbers, germicidal lamps,. radiant 
or panel heating, chemical dehu- 
midification, the heat pump, con- 
trols, air diffusing devices, valves, 
and specialties. 


Heated with Air | 


Brsnn 


I N HIS PAPER on panel heating with 
air, H. F. Randolph, International 
Heater Co., said that the ceiling 
has been used as the heating panel 
for the following reasons: 

1) The space that may be made 
available within or under a floor is 
rather limited, resulting in a high 
friction loss and a rather exhorbi- 
tant electrical cost for air circula- 
tion. 
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IN SESSION 


ion 
RED LACQUE} 


94 








aermue eevee 


2) A floor temperature cannot 
exceed 85 F without causing dis- 
comfort to the feet. A ceiling panel 
can be heated to 115 F without the 
occupant becoming conscious of the 
source of heat. Therefore, a ceiling 
panel can introduce at least 50 per 
cent more heat per unit of surface 
than a floor panel. Many times a 
ceiling panel is adequate to satisfy 
the heat loss of a room where a 
floor panel is not. 


3) When the source of heat in a 
room is low, as in a floor, more con- 
vection currents are established 
than when the heat source is high. 
With a ceiling panel, 50 per cent 
more heat is introduced by radia- 
tion than from a floor panel. 


4) A ceiling is the only unob- 


structed surface in a room, be ny 
unaffected by doors, windoy s. 
draperies, pictures, furniture, or 
floor coverings. 

5) A floor panel is generally cn. 
structed of a concrete slab seve a! 
inches in thickness which is slow ¢, 
heat and slow to cool, whereas a 
ceiling panel is generally constru ° 
ed of a %% in. thickness of lath and 
plaster, the thermal storage cay 
ity of which is so slight it can ix 
intermittently controlled to fol 
outdoor temperature changes r:ip- 
idly with no noticeable lag. 

Various types of constructio 
have been used for warm air ceiling 
panels but limitations are imposed 
by the fire underwriters so that 
even though low temperature air is 
employed, no materials having ; 
fire rating classification above 2 
are approved, he said. The air used 
for heating is in a closed system 
none of which is projected into th 
living quarters. The air is conveyed 
from the heater to the ceiling pan- 
els by conventional ductwork with 
a warm air supply to the panel of 
each room but with generally only 
one return from each story of the 
building. The old fashioned gravity 
furnace installation often had only 
one cold air return back to the fur- 
nace so that an objectionable draft 
was created as all the air on the 
floor swept to that one point. With 
panel heat this is not a considera- 
tion as the air travel is all above the 
ceiling. The use of a common re- 
turn with individual supplies _re- 
duces cost of both labor and mate- 
rial yet affords a means of regv- 
lating heat in each room. The warm 
air supplies are carried between the 
studs, between the joists, or in the 
attic and when exposed to cold sur- 
faces they are insulated. 

Directly under and to the joists 
a partition of gypsum board is at- 
tached and below this is suspended 
a metal lath and plaster ceiling 
Within this space the air is circu- 
lated, directed by galvanized strips 
in such a way that the air covers 
the entire ceiling. Where possible 
the baffiing is so arranged that the 
warmest air is conducted over that 
portion of the ceiling adjacent to 
the exposed walls. 

The maximum air temperature 
used is 140 F at the discharge of 
the heater so that entering the 
panels it is of the order of 130 F 
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and leaving the panels about 85 F. 
The quantity of heat introduced in 
a viven room is controlled by the 
vo! me of air to its individual panel. 
Compared with forced warm air 
eating the temperature drop of the 
sir is much less so that about a 50 
per cent greater volume of air must 
be handled. However, velocities can 
be higher because the occupants are 
ot affected by air movement, and 
las there are no registers or open- 
ings into the rooms the noise level 


due to this is not a consideration. 

While most installations of warm 
air panel heating so far have used 
direct fired heaters, two building 
plans are now being developed 
which will use hot water through 
exchangers, Mr. Randolph conclud- 
ed. One of these is a central school 
in which it is planned to use panel 
heating for all classrooms and re- 
duce the tempered fresh air to 50 
per cent of current legal require- 
ments as an experiment. 
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SPEAKING OF TESTS with radiant 
baseboards at the University of 
lilinois, Prof. Warren S. Harris 
said that this system provides 
varmer floors, gives a very small 
lifference between floor and ceiling 
emperature, is very convenient in 
being both inconspicuous and in not 
interfering with furniture place- 
ment, and is outstanding in clean- 
liness. The unit tested is a hollow 
ast iron baseboard, placed at the 
bottom of the outside walls in a 
oom, and painted to match the 
yood trim at the base of the other 
walls. Hot water in the baseboard 
is supplied from a _ conventional 
eating boiler through concealed 
pipes. 

By concentrating heating effect 
ong the base of the coldest wall, 
he radiant baseboard produces 
warm floors. 

Comparing the radiant base- 
boards with conventional small tube 
adiators, on the basis of tests con- 


ducted with each in the IBR re- 
search home at the university, Pro- 
fessor Harris said: 

Drafts were not experienced with 
either radiant baseboards or small 
tube radiators. 

Radiant baseboards produced 
warmer floors and cooler ceilings 
than did the small tube radiators. 

From the 60 in. level to the floor, 
the inside surfaces of the walls 
along which the radiant baseboard 
was installed were warmer than the 
room air at the 30 in. level of the 
thermostat, whereas these surfaces 
were cooler than the room air when 
the smal] tube radiators were used. 

The radiant baseboard was clean 
in operation. 

The radiant baseboard blended 
with the wood trim of the room in 
appearance and did not interfere 
with placement of furniture in the 
room. 

Fuel consumption was essentially 
the same with both methods. 





Materials for Boiler Feed 1 


Pump Construction 
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HERE are no ironclad rules for 
voiding trouble with carbon steel 
parts of boiler feed pumps, said 
. L. Ross, Allis-Chalmers Mfg. 
2, in discussing materials for 
Pump construction. But in general, 


he said, it is advisable to keep the 
PH value above 9.0 or 9.5 by recir- 
culation, or by the addition of caus- 
tic and to eliminate sodium sulphite. 
It may also be helpful to alternate 
the pumps in service—the theory 
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being that the idle pump will build 
up a protective film, which causes 
some measure of protection after 
it is in operation. 


Built Up with 18-8 


Existing pumps may have the fits 
between stages built up with 18-8 
or other stainless material and may 
even have the volutes lined with 
stainless steel, although this usually 
involves sending the pump back to 
the factory. The use of a coating 
of bakelite lacquer has been re- 
ported; this consists of a baked on 
coating only 0.0003 in. thick which 
was practically unattacked after a 
500 hr accelerated test. However, 
there may be difficulty in applying 
this coating to closely machined 
surfaces and keeping it intact dur- 
ing assembly. 


5 Per Cent Chromium Steel 


A more logical and positive solu- 
tion—according to Mr. Ross—to 
the problem is the use of the proper 
materials, which will take care of 
practically any feedwater condition. 
In general, it appears that a 5 per 
cent or better chromium steel is 
practically immune to attack, but 
there are other factors which may 
make the selection of another ma- 
terial a better one for the particu- 
lar installation. 


Prevention of Troubles 


The prevention of troubles on 
new installations seems to lie par- 
ticularly in the direction of mate- 
rials which will stand any normal 
feedwater conditions, he concluded. 
It is extremely difficult to control 
the feedwater, particularly as to 
pH value and oxygen content so as 
to definitely assure a favorable 
feedwater to the pumps. Further- 
more, of course, all feedwater con- 
trol is pointed toward maintaining 
the best condition at the boilers. It 
is obviously quite impossible for the 
pump manufacturer to guarantee 
the pump materials to be suitable 
for the feedwater handled in a par- 
ticular installation. General prac- 
tice is to guarantee that the mate- 
rials will be furnished in accordance 
with the contract specifications 
with the user taking the responsi- 
bility for the feedwater condition, 
and for the selection of the ma- 
terials. 
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Ar FIRST THOUGHT, comfort cool- 
ing might seem simply to be the 
reverse of winter heating—that is, 
it might seem to be enough to cool 
the air entering a building to the 
desired temperature. But humidity 
prevents this simple solution. 

If we should cool summer air at 
95 F dry bulb and 75 F wet bulb 
(40 per cent relative humidity) to 
70 F, without removing any mois- 
ture, we would have air almost 90 
per cent saturated with moisture, 
an atmosphere so damp and clammy 
as to intensify the discomfort. 

To bring the air to a comfortable 
temperature and relative humidity 
we first must squeeze out the sur- 
plus moisture. This we condense 
out by cooling the air to approxi- 
mately 55 F—a temperature much 
lower than required in the building. 
This air must then be reheated to 
a normal room temperature by 
some means before coming in con- 
tact with the occupants. The meth- 
ods of accomplishing these results 
are as follows: 

1) Under normal conditions of 
sensible (dry heat) and latent 
(moisture heat) requirements with 
outside conditions of 95 F dry bulb 
and 78 F wet bulb, the conditioned 
air should pick up enough heat 
from the room so that the resulting 
room conditions will be 80 F dry 
bulb and 50 per cent relative hu- 
midity. This, of course, is based 
upon the air conditioning equip- 
ment being of sufficient capacity to 


This Rerort on Planned Air Condition- 
ing for Office Buildings has been pre- 
pared by the subcommittee on air condi- 
tioning of the committee on education 
and research of the Building Owners’ and 


Managers’ Association of Philadelphia. 
The report was presented by C. Robert 
Cheyney, operating manager of the Fidel- 


itv-Philadelphia Trust building, at the 
annual meeting of the Middle Atlantic 
Conference of Building Owners and Man- 
agers. The first part was published in 
the May HPAC, and the rest will appear 
later. 
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Don't Neglect Humidity Control 


accomplish these results, or to have 
excess capacity with automatic 
temperature control. 

2) The cold air may be reheated 
a few degrees with steam coils or 
electric heaters after being reduced 
to whatever temperature may be 
required in order to remove the 
moisture. 

3) The air from the conditioned 
room may be returned to a central 
plant, where it is mixed with the 
incoming fresh air, either before 
or after the cooling coils, or only a 
portion of the returned air made to 
bypass the cooling coils, as may be 
desired. 


Design Conditions 


In designing a comfort air con- 
ditioning system, definite design 
conditions and factors should be 
considered. These are: 

1) The condition of the outside 
air is assumed [in Philadelphia] to 
be 95 F dry bulb and 78 F wet bulb 
(47 per cent relative humidity). 

2) The condition of the inside 
cir is to be maintained at 80 F dry 
bulb and 65.7 F wet bulb (50 per 
cent relative humidity) under the 
external conditions specified. Note: 
The capacity of the installation in 
every respect should be ample to 
maintain the inside design condi- 
tions under the outside tempera- 
ture conditions above specified. 

3) Outside fresh air in sufficient 
quantity must be supplied to ade- 
quately ventilate the space and to 
maintain a proper breathing level 
for the occupants. This air, theo- 
retically, must be cooled and de- 
humidified from outside tempera- 
ture conditions to the inside tem- 
perature conditions. 

4) Each occupant of an office 
emits approximately 490 Btu per 
hr of heat; 225 Btu of this total 


consists of sensible heat mad 
of radiant and conducted heat, an: 
265 Btu of latent heat in the form 
of water vapor. This amount of 
latent heat corresponds to 1787 
grains of moisture or 0.255 Ib per 
hr of water vapor liberated in the 
room per person. A sufficient quan. 
tity of air, accurately conditione 
as to both dry and wet bulb ten. 
peratures, must be liberated within 
the room to absorb this heat. 

5) Heat enters the space to 
conditioned by conduction throug 
the building walls, roof, doors, ané 
windows, and by sun rays entering 
through the glass directly expose 
to such rays. This constitute 
sensible heat. The conditioned air 
liberated within the room mus 
first be cooled to a sufficiently lov 
dry bulb temperature in order tha 
the absorption of this interna 
sensible heat will raise its tempers 
ture to 80 deg. 

6) The electric lights 
space to be conditioned give « 
sensible heat. Every 1000 watts 0! 
lighting will give off 3412 Btu ir 
heat. Since 1 ton of refrigeration 
is the equivalent absorption 
12,000 Btu per hr of heat, for ever 
3.5 kw of lighting load of 1 hr dure 
tion, 1 ton of refrigeration wil! & 
required. Again, the conditione/ 
air entering this space must be 0 
the proper reduced dry bulb tem- 
perature so that it will absorb thi: 
heat with a resulting final tempers 
ture of 80 F dry bulb. 

7) As a composite requiremen' 
the total amount of air admitted ' 
the conditioned space must firs 
have been reduced to a definite dn 
bulb and an equally definite we 
bulb temperature, resulting in th 
ability of the air to absorb, for ex 
ample, a total heat load consistint 
of 85 per cent sensible heat and !' 
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per cent latent heat, with the def- 
inite assurance that the resulting 
temperature conditions within the 
space will be comfortable for the 
majority of the occupants. 


High Humidity Days 


Probably one of the most diffi- 
cult as well as important functions 
of an air conditioning system is its 
ability to supply proper comfort 
conditions during periods of only 
moderately high outside tempera- 
ture but of high humidity. On a 
day of 80 deg outside, with high 


humidity and the sun obscured, 
there will be no heat gain from con- 
duction or sun effect, but due to the 
people and lighting load, air condi- 
tioning will be required. The inter- 
nal heat load may have decreased 
approximately 50 per cent, with the 
result that instead of the latent 
heat being 10 per cent of the total 
internal requirements, it becomes 
20 per cent of the internal require- 
ments. The air now admitted to 
this space, being conditioned for 
absorbing the conduction and sun 
loads, in addition to the lighting 


and people load, will not balance off 
at a comfortable temperature. 

In order to preclude the cold, 
clammy atmosphere resulting from 
the conditions described, it is nec- 
essary to reheat the air after it has 
been chilled sufficiently in reducing 
the moisture content, so that when 
the final conditioned air is liberated 
into the room, it will absorb the 
internal sensible and latent heat in 
the proper proportion. This reheat- 
ing may be accomplished by means 
of a bypass, steam coils, or by elec- 
tric heating. 


700 Ft Piping Tunnel 
For New Diesel Plant 


U rury SERVICES required in the 
new diesel engine factory under 
construction at Caterpillar Tractor 
Co., Peoria, Ill., will be introduced 
into the factory through a service 
tunnel connecting with present util- 
ity lines situated more than 700 ft 
from the site of the new building. 

All services—with the exception 
of gas, water lines for fire pro- 
tection, and electricity—will be 
brought into the engine building 
through this tunnel of reinforced 
concrete construction of rectangu- 
lar cross section 7 ft high and 7 ft 
wide with an overall length of 
715 ft. 

Extending from a terminal point 
adjacent to the present foundry 
service building, the tunnel will 
terminate in a basement utility 
room, from which all pipe lines will 
rise up into the building trusses for 
distribution throughout the build- 
ing. 

Pipe lines in the tunnel are sup- 
ported on structural steel supports 
placed 10 ft on center with pipe 
roller and packless expansion joints 
to provide for pipe movement where 
required. Lines to be run through 
the tunnel include a 10 in., 150 lb 
steam line; a 6 in. condensate re- 
turn line; an 8 in. compressed air 
line; a 6 in. domestic water line, 
and a 10 in. mill water line. 

The basement utility room will 
house auxiliary equipment such as 
condensate receiver and condensate 


return pumps, storage type water 
heaters and circulating pumps, 
sump pumps, etc. 

Provisions have been made, dur- 
ing construction, for keeping the 
tunnel dry by placing drain tile 
along both sides outside the tunnel, 
these tile draining into the sumps 
within the tunnel. The tunnel floor 
is sloped towards the sumps which 
are automatically drained by two 


duplex type sump pumps of 159 
gpm capacity each. A third sump 
pump will be installed to drain the 
utility room of any water entering 
by seepage or otherwise. 

The diesel engine building com- 
prises one of the major items of 
the vast expansion program which 
will increase Caterpillar Tractor’s 
manufacturing facilities by 50 per 
cent. 








All services—with the exception of gas, water lines for fire protection, and elec- 
tricity—will be brought into the new diesel engine factory in a 7 by 7 ft rein- 
forced concrete tunnel 715 ft long 
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DATA SHEET 





Simplified Procedure for 


SPECIFICATION WRITING 


In THE APRIL 1946 Heating, 
Piping & Air Conditioning there 
was an article entitled A Simplified 
Procedure for Specification Writ- 
ing, by George W. Campbell. Due 
to several requests, it was decided 
to run as a supplement to this ar- 
ticle a series of specification cards 
which are currently being used by 
the firm of Urdah] and Everetts, 
consulting engineers, in their 
Washington, D. C., and San Fran- 
cisco offices. Mr. Campbell is pres- 
ently employed in the Washington 
office. 


The cards have been duplicated 
by the “Ditto” process. After the 
original duplication on 84x11 in. 
paper, the copies were cut into 5x8 
in. cards. The “master” (“Ditto” 
terminology) was also cut out and 
filed in a 5x8 card file. The origi- 
nal cards have no dates. As the 
cards were revised, a date was 
added so that an obsolete card 
would not be used. 


The cards are in two sections, a 
lettered series and a numbered 
series. 


Let us assume a specific problem. 
We have designed a direct fired air 
conditioning system. We would go 
to the files and remove card No. A. 
Looking under paragraph 1, we 
note general intentions, scope of 
work, and time of bids. These items 
should be written on a 5x8 in. 
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card or paper and should be given 
the numbers noted. 

Consulting engineers and archi- 
tects usually have a permanent set 
of conditions which they use for 
the particular locality in which 
they work covering such items as 
checking, definitions, delays and 
extensions, and accompanying 
drawings. These are included in 
paragraphs 2-31 indicated as print- 
ed matter; if we do not want to use 
30 paragraphs for this material we 
can easily change the number. 

Paragraph 32, work to be done 
by others, is another paragraph 
that will have to be written out for 
each job as every job will be dif- 
ferent. 

We now have arrived at the part 
of the system that is a time-saver. 
We go through the file and pick 
out all cards having numbers which 
are listed on Card No. A, following 
the title of the specification as di- 
rect fired air conditioning unit 
(1), heat exchanger (9), oil burn- 
er (11), ete. In our particular 
problem we won’t need some of the 
cards. Let’s assume we are not re- 
sponsible for the domestic hot 
water system, which in this case is 
a plumbing job; therefore, we re- 
turn card No. 39 (domestic water 
heater). Again, let us say the 
architect is to include in his speci- 
fication all flashing where it is 
needed; therefore, we return card 
No. 34 (flashing). 


We now take the cards and nun. 
ber them. Paragraph 33 of ow 
specification will be given to diret 
fired air conditioning unit (Cari 
No. 1), paragraph 34 to fuel oil 
tank (Card No. 23), etc. Should 
any of the cards now become sep- 
arated, that loss will be easily <de- 
tected when the secretary starts | 
type them. 


After all the cards have bee 
properly marked for the condition: 
of the particular job, we turn them 
over to the typist. After typing 
the cards can be stapled together 
and placed in the job file. 


The principal advantage of th 
system is that the engineer is saved 
time by not having to write out 
each specification every time it i: 
desired to specify that item, and it 
eliminates errors which result from 
trying to transpose longhand. A: 
added advantage is that an indi- 
vidual specification can be changet 
by substituting the newly writte 
specification using the old number 
in place of the obsolete cards. 


Some of the cards are repre 
duced this month and others wil 
follow. Because of space limits 
tions, they are shown smaller that 
the 5x8 in. size. These specifics 
tions are not necessarily to be cor- 
strued as recommendations to other 
consultants but to illustrate this 
specification card file used by Ur 
dahl and Everetts. 
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Effect of Floor Slab on Building Structure 


Temperatures and Heat Flow 


Comptex heat flow paths are to be 
found in building structures in a 
wide variety of forms and arrange- 
ment. Under such circumstances it 
is difficult, and generally imprac- 
tical, to calculate steady-state heat 
flow and surface temperature dis- 
tributions by orthodox mathemati- 
cal or graphical techniques, partic- 
ularly when surface conductances 
are involved on the high and low 
temperature sides. 


Especially difficult is the problem 
when the heat flow lines, by virtue 
of the complex heat path, are dis- 
torted. Herein the method of elec- 
trical analogy, applied to a geo- 
metrically similar model, offers the 
possibility of prediction of thermal 
values of heat flow and tempera- 
ture distributions for the actual 
structure. It is to be noted at the 
very outset, however, that numeri- 
cal values of surface conductance 
and wall conductivity must be as- 
sumed for the purposes of this pro- 

“Associate Professor of Mechanical En- 
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Heati ' REL Aj OnG Honin 


By Carl F. Kayan,* New York, N. Y. 


SUMMARY—Complex heat flow 
paths are to be found in building 
structures in a wide variety of 
forms and arrangement. Under 
such circumstances it is difficult, 
and generally impractical, to cal- 
culate steady-state heat flow and 
surface temperature  distribu- 
tions by orthodox mathematical 
or graphical techniques, particu- 
larly when surface conductances 
are involved on the high and low 
temperature sides. 

This paper presents isotherms 
for different cases of building 
structure heat flow. 

A description is given of ap- 
paratus and an experimental 
method for predetermining heat 
flow by means of electrical 
analogy. 


cedure, similarly as in any other 
calculation technique; these as- 
sumptions are reflected in the final 
result. 

One particular structural ar- 
rangement of interest is that rep- 
resenting an outside uniformly 


thick concrete wall with its at- 
tached floor slab, as shown in Fig. 
1. For the case chosen, the outside 
surface is in contact with outdoor 
air at 0 F, while the inner surfaces 
are exposed to indoor air at 70 F. 
Under these circumstances, pre- 
suming steady-state conditions, 
heat will flow through the wall—at 
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Fig. 1—Concrete wall and floor slab 
section 











some distance away from the hori- 
zontal floor slab—in undistorted 
fashion: the isotherms will be par- 
allel to the wall surfaces. This is 
in accord with results of usual cal- 
culation technique. However, as the 


locale of the floor slab is ap- 
proached, the conditions become 
more complicated, due to the heat 
flow from the slab in contact with 
the indoor air. Relative to the wall 
and in terms of heat transfer struc- 
ture nomenclature, the slab in ef- 
fect is an extended surface fin and 
thus represents a two-dimensional 
problem. 

It is obvious that the surface 
temperatures of the vertical wall 
where one-dimensional heat flow 
takes place will be different from 
those of the slab some distance in, 
where no heat flow takes place by 
virtue of the slab being at the air 
temperature. In between these two 
extreme positions, the structure 
surface temperatures will vary, and 
such temperatures are difficult of 
prediction. With growing interest 
in radiant panel heating, involving 
calculation of mean radiant surface 
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(BETWEEN PRIMARY SURFACE AND SURROUNDING RADIANT SURFACES) 


Fig. 3—Influence of radiation on surface film coefficient 


structural surface temperature is 
highly desirable in order to permit 
estimation of values. Given condi- 
tions of quiescent air, with strati- 
fication such that the air above the 
floor is of lower temperature than 
that of the air below, the situation 








temperatures, knowledge of the becomes still more complicated. 
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Fig. 2—Typical variaticn of air film conductance and resistance with wind velocity 


104 


It is to be noted that the heat 
transfer surface conductance va- 
ries primarily with the character 
of the surface temperature levels 
concerned, and with the velocity of 
the air motion. Such variation is a 
study in itself. For the purpose of 
the present analysis, it will be sat- 
isfactory, as far as is reasonable, to 
employ values conventionally used 
in building wall heat transfer cal- 
culations. Fig. 2 shows the typical 
variation of air conductance /,— 
the so-called heat transfer air film 
coefficient, in Btu per (sq ft) (hr 
(F deg), as a function of wind 
velocity, from Rowley et al, report- 
ed in the HEATING, VENTILATING, 
AIR CONDITIONING GUIDE, 1947 and 
elsewhere,' and is particularly in- 
tended for outside air conditions. 
The corresponding value of R,— 
thermal resistance per square foot, 
F deg (sq ft) (hr) per Btu, has 
been added in Fig. 2. 


Conventionally, the conductance 
f, for the inside air is taken for 
still air and is customarily cited at 
a uniform value of 1.65 Btu per 
(sq ft) (hr) (F deg). Herein the 
values are open to question, par- 
ticularly when the varying radia- 
tion effect of confronting surfaces 
and the relatively stagnant condi- 
tions of corner air are to be give 


‘Exponent numerals refer to Re/fer- 


ences. 
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Fig. 4—Assumed variation of film conductance with distance from corner for 


construction shown in Fig. 1 


consideration, and are certainly to 
be assumed as different from the 
customary value of 1.65. 


The influence of radiation on the 
surface film coefficient under differ- 
ent conditions of temperature for 
confronting surfaces has been de- 
scribed in the HEATING, VENTILAT- 
ING, AIR CONDITIONING GUIDE 1947.” 
Heat flow values are given for a 
vertical surface at 80 F, with am- 
bient still air at 70 F, and effective 
emissivity at 0.83, the surrounding 
surfaces being at different temper- 
atures. Fig. 3 shows a plot of the 
different results and shows the con- 
vection conductances f,, the equiva- 
lent radiation conductance f,, net 
total equivalent surface conduc- 
tance f,, and the corresponding 
thermal resistance per square foot 
R,. With differing wall tempera- 
tures prevailing in a room, the im- 
portance of the actual value of f, 
is apparent. It should, of course, be 
noted that the radiation conduc- 
tance f, could have a negative value. 


In view of the foregoing circum- 
stances of stagnant corner air, it is 
reasonable to assume that the effec- 
tive surface conductance will be 
considerably reduced as the corner 
is approached. Fig. 4 shows an as- 
sumed variation of f, as a function 
of distance from the corner, along 
with its corresponding value of unit 
thermal resistance R, (further ex- 
perimental work to establish this 
variation is desirable and is sep- 
arately under study). 


Experimental Program 


The purpose of this paper is to 
investigate temperature distribu- 
tion and heat flow for a single case 
of a concrete wall with its attached 
floor slab shown in Fig. 1. Differ- 
ent conditions are presumed to 
exist for the outside conductance 
f., for which the typical variation 
is given in Fig. 2. The inside con- 
ductance f, is assumed to vary in 
accordance with the values as given 
in Fig. 4, rising to a constant value 
of 1.65 for quiescent air at a dis- 
tance of 8 in. from the inner 
corners, the same values being 
taken for both the horizontal and 
the vertical surfaces. The conduc- 

j-—15 + 8 
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tivity of concrete is assumed as 
k = 9.00 Btu per (sq ft) (hr) (F 
deg per in.) ; the wall is 8 in. thick, 
and the attached floor slab 6 in. In- 
side air is taken at 70 F, outside 
air at 0 F, with three separate 
values of f, of 2.00, 3.00, and 6.00. 
An additional case is analyzed in 
which the floor air is presumed to 
be lower in temperature than the 
ceiling air by 10 per cent, with the 
average of the two at 70 F, thus 
accounting for some air stratifica- 
tion. This case has been studied 
with f, at 6.00. 


Isotherms are plotted to illus- 
trate the distortion of temperature 
lines by the presence of the at- 
tached fin-like slab, as compared 
with those resulting in the wall 
some distance away from the slab, 
where they are regularly spaced 
and parallel to the wall surfaces. 
Fig. 5 shows the temperature dis- 
tribution fraction as a function of 
thermal resistance R for two cases 
of f, 2.00 and 6.00, from which 
the corresponding wall surface 
temperatures for one dimensional 
flow may be inferred; the resis- 
tance values are in proper relation- 
ship to one another although their 
values are arbitrary. 


The investigation has been car- 
ried on through the use of the re- 
sistance-concept Analogger pre- 
viously described by the author.® 
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Briefly, this embodies a geometri- 
cal type of analogue for steady- 


state conditions based on the resis- 
tance concept which recognizes the 


general similarity between heat 
flow and electrical flow. It is to be 
noted that the use of electrical 
analogies for simple cases is not 
new, particularly as involving iso- 
thermal surfaces, and there are ref- 
erences in the literature (more par- 
ticularly in the European) start- 
ing with the work of Langmuir‘ 
here in 1913. The heat flow model 
of the Analogger+t has the same 
geometrical configuration as the 
original structure cross-section, and 
uses electrically conductive flat 
sheet along which electrical flow 
takes place. 


Application of the Electrical 
Analogger 


The geometrical electrical analo- 
gy facilitates the experimental pro- 
cedures and permits not only ready 
prediction of temperatures 
throughout a heat flow path, but 
also quantitative prediction of heat 
flow in accordance with assumed 
conditions. Basically it recognizes 
the application of the so-called 
Ohm’s law for electrical circuits to 
equivalent thermal circuits. 


The relationships are easily 
stated: 
Ae 
ae | ee re (1) 
Tr 
where 


i= electrical current, amperes 
Ae= potential difference, volts 
r= electrical resistance of the 
flow circuit, ohms 


Similarly, the rate of heat flow 
depends on temperature difference 
and the equivalent resistance to 
heat flow; this principle is identi- 
fied as the resistance concept of 
heat transfer. Thus: 


where 


H = heat flow rate per unit of 
area, Btu (sq ft) (hr) 
At= overall temperature differ- 

ence, F 


+Name coined to represent the equip- 
ment for logging the isopotentials and 
resistances. 
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Fig. 6—Electrical circuit 
of Analogger in test of con- 
crete wall and slab section 
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R= thermal resistance per unit 
of area, deg F (sq ft) (hr) 
per Btu 

In addition, to cover the case of 
overall conditions for area A: 
AtA 


Jockos eeceeseseeees (3) 


where 
q = gross heat flow, Btu per hr 
A = heat flow reference area, sq 
ft 
For a heat flow path between two 
temperature levels, equivalent tem- 
perature conditions throughout 
may be determined from the simu- 
lating electrical flow path, if the 
component electrical resistances 
have the same relationship between 
themselves. as have the thermal 
resistances. Accordingly, for the 
electrical model representing a wall 
transferring heat, electrical poten- 
tials throughout will be representa- 
tive of the temperature conditions. 


Thus the problem consists in set- 
ting up an electrical model in which 
all the thermal resistances of the 
heat transfer arrangement are rep- 
resented by appropriate electrical 
resistances. This is accomplished 
in the Analogger through the use 
of electrically conductive flat sheet 
with intimately contacting elec- 
trodes mounted thereon to repre- 
sent the conditions of the fluid 
boundaries of the thermal struc- 
ture. In using uniform sheet, linear 
distances on the sheet are commen- 
surate with resistances. The pat- 


tern of the heat transfer wall is 
thus laid out in geometrical equiva- 
lence thereon. Offsetting the elec- 
trode on the sheet by a given dis- 
tance from the wall profile is equiv- 
alent to introducing an additional 
resistance to heat transfer between 
the boundary fluid at its prevailing 
temperature and the wall itself. 


The general fluid boundary re- 
sistance R may be defined through 
the fluid conductance f: 


where 
R= equivalent boundary resist- 
ance per sq ft, deg F (sq ft) 
(hr) per Btu 
f = surface conductance (film co- 
efficient), Btu per (sq ft) 
(hr) (F deg) 
The thermal resistance R, of wal! 
material of uniform composition is 


tw 
NS Oe Ore ee Pe ae (5) 
Re 
where 
2%» = thickness of wall material, 
inches 


ky =thermal conductivity of wal! 
material, Btu per (sq ft) 
(hr) (F deg per in.) 
For a given value of f, such as /, 
for an air boundary, having its cor- 
responding value of R,, there i: 
some equivalent thickness x, of wal! 
material which will give the same 
resistance R, to heat transfer 4s 
the fluid boundary: 
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From this it follows that 
ke 
ha ve s's aGn en wae ceas (7) 
fs 


Thus the equivalent electrical re- 
sistance to permit simulation of 
thermal conditions on the Analogger 
would be proportional to z, and 
x, to represent the fluid and the 
wall, if just a simple wall and fluid 
were in question. When using flat 
electrically conductive and uniform 
sheet for one- and two-dimensional 
Analogger studies, these resistances 
could be represented by proportion- 
al distances or lengths |, and l,, 
thus permitting a model of the heat 
flow path thermally in scale. 
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Experimental Procedure 


In the present problem, an 8 in. 
wall section has been analyzed for 
a 60 in. height, the 6 in. slab of 23 
in. length being joined to it at the 
mid section and of uniform ho- 
mogeneous material of the same 
conductivity, k, — 9.00, as the wall 
itself. The Analogger model for 
convenience was made full scale, 
with distances on the sheet equal 
to the structure dimensions. [ts 
electrical circuit is shown in Fig. 6. 
Computation of the resultant elec- 
trical resistance of the model be- 
tween the electrodes for the differ- 
ent arrangements is possible 
through the determination of the 
overall voltage and the circuit cur- 
rent as supplied by the electrical 
source. By means of a parallel slide 


“140 
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280 
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wire arrangement, deflecting gal- 
vanometer, and movable probe, po- 
tential distribution over the elec- 
trical sheet was determined. In 
this connection, use was made of a 
potential difference fraction defined 
as follows: 


where 
Ae, = electrical potential difference 
from zero base to a given 
point p 
Ae = overall electrical potential 
difference between electrodes 


Thus c, the fraction of the overall 
potential difference at any point, 
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‘ig. 7—Isopotential pattern for Series I (f. = 2) 
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could be determined and the iso- 
potential lines developed thereby. 
Equivalent temperatures followed 
from values of ¢ and the overall 
temperature difference: 
tpt. + cAte-: 
where 
t, = temperature at a given point 
p, Fahrenheit 
t. == temperature of outside air, 
Fahrenheit 
Ato-1 = temperature difference be- 
tween inside and outside air, 
F deg 
Thus, for 70 F temperature differ- 
ence with outside air at 0 F, for 
c == 0.400 at a given point, p, t, = 
0 + 0.400 « 70 = 28.0 F. 
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As previously noted, the distance 
of offset for the outside-air elec- 
trode from the wall profile depends 
on the conductance f,. For values 
of f, 2.00, 3.00, and 6.00 to be 
studied, with the Analogger model 
made to scale, the corresponding 
values of 4, in accordance with 
Equation 7 were 4.5, 3.0, and 1.5 
in., it being recalled that k, = 9.00. 
For the inside air, f, was taken as 
1.65 for those sections more than 8 
in. away from the corner, thus for 
the model, |, == 5.45 in. on both wall 
and slab surfaces. For the inner 8 
in. to the corner, the equivalent re- 
sistance in accordance with the as- 
sumed curve of Fig. 4 was obtained 
by appropriate cutting of the boun- 
dary sheet material to produce re- 
sistance effects in accordance with 
the curve. Throughout, the sheet 
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material representing the air bo: »- 
daries was slit to prevent late | 
electrical flow, thus to more ai: 
quately simulate surface cond) c- 
tance effects. 


Results of Investigation 


The resultant isopotential p.t- 
terns are shown in Figs. 7, 8, an 9 
for Series I (f,=—2), Series |] 
(f,=3) and Series III (f,=6) ©e- 
spectively. Here the distortions ( i¢ 
to the slab heat flow for the iso) 0- 
tential lines and the correspondi i¢ 
isothermal lines may readily be © }- 
served. The variation of the ten- 
perature across the vertical s:c- 
tions of the slab is distinctly evi- 
dent. From this it may be paren- 
thetically noted that the conven- 
tional assumption of uniform tem- 
perature at any section so often 
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made for the mathematical solution 
of fin problems is here not sus- 
tained. (The usual mathematical 
assumption of uniform surface con- 
duetance along the fin was not al- 
lowed here.) 

The effect of different outside 
conductances f, and their equiva- 
lent resistances is to be noted in 
comparison of these three figures. 
At the ends of the wall sections re- 
mote from the slab, the isotherms 
become straight, and position in 
accordance with conventional one- 
dimensional heat flow, such as indi- 
cated in Fig. 5. The patterns for 
Figs. 7, 8, and 9 are symmetrical 
about the horizontal axis through 
the slab. 

Of considerable interest are the 
results of Series IV, given in Fig. 
10. As previously noted, the floor 
air temperature is taken as lower 
than that of the ceiling, to account 
for room air stratification. Specifi- 
cally, the air in the ceiling section 
is uniformly taken at 73.7 F, and 
that in the floor section at 66.3 F 
(90 per cent of 73.7); the average 
is 70 F. The values of ¢ are re- 
ferred to 73.7 as the basic value. 
Again here the isotherms flatten 
out to their normal positions at 
each end of the wall. The floor slab 
to some extent transmits heat from 
the underside to the top. The pat- 
terns here are non-symmetrical, 
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and the distortions are hardly pre- 
dictable with facility by any other 
conventional type of analysis. 


The surface temperature results 
for the different series are given in 
Fig. 11 and emphasize the effect of 
the slab heat flow on the surface 
temperature distributions. Despite 
the adjustment in the value of f, 
to account for corner stagnation, as 
given in Fig. 4, the slab surface 
temperatures present a _ general 
pattern customarily expected for 
fins. 


From the results of the overall 
resistances in the different cases, 
predictions of ultimate heat flow 
through the combined §slab-wall 
thermal path are possible. Follow- 
ing the methods previously de- 
scribed by the author in another 
paper,® the resistance results are 
correlated by plotting the ratio of 
electrical resistances against an op- 
erating characteristic m. Specifi- 
cally, ratio r,/r, is plotted against 
m==r,/r,. Here, for Fig. 12: 

7: = measured electrical _resist- 

ance between the electrodes 


for the full scale model un- 
der different conditions 

Tr. = electrical resistance of the 
model strip representing the 
plain wall section 8 in. thick 

r. = electrical resistance of the 
model strip J, representing 
the outside air, variable with 


fo 
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Another line is shown representing 


the variation of r,,/r, with m, 
where r,,=— electrical resistance 
of a uniform model strip for one- 
dimensional flow, comprising the 
series resistances equivalent to the 
outside air, wall and inside air for 
the full length of the 60 in. wall 
without a slab. A further line shows 
the ratio of r,/r,, vs. m, and in 
effect this may be directly trans- 
lated into the equivalent thermal 
resistance ratio R,/R, , 


R... = series total for R.4+R.+R;, 


for the actual slab-wall combina- 
tion as compared with the same 


length plain wall having f, = 1.65, 
and f, as selected. 
where 

R. = equivalent thermal _resist- 


ance of wall slab assembly 
referred to average unit area 

for the combination 
It will be apparent then that the 
thermal counterparts of the pre- 
vious electrical values will be re- 
lated to m as given by the equation: 


w= M = R./R-e 
where 


M = operating characteristic for 
thermal transfer correspond- 
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Fig. 13—-Complex cold storage wall 
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Fig. 14—Perforation of electrical con- 
ducting sheet to simulate increased re- 
sistance of insulation 
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ing to m for the electrical 


system 
R. — 1/f. 
tw 
Ry = 
ke 


In effect then, the transition is 
made between the electrical results 
and the equivalent thermal resis- 
tance ratios for the wall arrange- 
ments in question. Thus heat flow 
values, in terms of unit areas of 
wall surface, may be compared with 
those resulting for a simple wall in 
one-dimensional heat transfer. 
Furthermore, since dimensionless 
values are employed, Fig. 12 offers 
the possibility of applying these 
results to other combinations of 
physical properties for the same 
general shape configuration. 











- 15—Isotherms for in- 
to wall material 
resistance ratio of 4.6 


Complex Case with Multiple 
Wall Materials 


It is of interest to briefly me - 
tion another case studied in tle 
Analogger Laboratory, involvir ¢ 
heat flow analysis for a wall a - 
rangement comprised of structur.! 
and insulating materials, and pr-- 
viously described by the author ' 
This concerns a cold storage app) - 
cation, and though of different tem- 
perature range from the preceding 
case, bears a relationship to it. Fiy. 
13 shows the structural arrange- 
ment, with freezer and cooler cold 
storage spaces presenting the dif- 
ferent temperature levels. In de- 
tail this differs from the present 
case in that the complex heat flow 
path involves wall material of dif- 
fering conductivity. 





-is°F 











4 


5 
i 


F 











LL 
- 16—Isotherms for in- 
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Heating, Piping & Air Conditioning, June 194° 





+ 2 2 





Since the structural arrangement 
was symmetrical about the vertical 
axis, only one side required study. 
The insulation, of lower conductiv- 
ity than the concrete wail, required 
that in the flat sheet model the 
characteristics of the sheet section 
for the insulation be different from 
that for the wall. The problem that 
this offered was ultimately solved 
by perforating the sheet for insula- 
tion simulation in a square mesh 
pattern, such as shown in Fig. 14. 
Here the sheet resistance was dis- 
tinctly increased for the meshed 
section vs. the unmeshed, and could 
be altered further by going to pro- 
gressively larger meshes, as indi- 
cated in the figure. 


The particular objective in this 
case was to determine the surface 
temperatures on the underside so 


that the possibility of condensation 


and frost accumulation on the sur- 
faces could be studied. Figs. 15 and 
16 depict the isotherms and the sur- 
face temperatures for the cases of 
one-inch and two-inch mesh, equiva- 
lent to resistance ratios vs. wall 
material of 4.6 and 9.2, respec- 
tively. 


In conclusion, it must again be 
emphasized that the results ob- 
tained depend directly on the as- 
sumptions for the physical factors 
of wall conductivity, and inside and 
outside boundary conductances. 
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TECHNICAL SOCIETIES COUNCIL 
OF NEW YORK, INC. 


The Technical Societies Council 
of New York has received its cer- 
tificate of incorporation under the 
laws of the State of New York 
dated April 7, 1947. 


A War Production Committee 
was organized during the early 
days of the war at the request of 
Donald M. Nelson and subsequently 
coming under the direction of J. A. 
Krug, which was disbanded follow- 
ing the war after serving many 
useful purposes. This was the nu- 
cleus which formed the Technical 
Societies Council of New York. 


The Council organized on July 
16, 1946, is composed of engineer- 
ing and technical societies in Great- 
er New York and has as its main 
objectives the advancement of en- 
gineering, scientific or technical 


_ knowledge and the practice of high 


professional standards. 
The purposes of the Council are: 


1. To provide a medium for consul- 
tation and advice by the member so- 
cieties on matters of mutual interest. 


2. To encourage interest and par- 
ticipation in public affairs which are 
scientific or technical in scope. 
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3. To cultivate greater apprecia- 
tion by the public of the part which 
engineering, science and technology 
contribute to human welfare. 


4. To provide a means of more ef- 
fective public service by the member 
societies. 


5. To encourage greater unification 
of the interests of the engineering, 
scientific and technical societies and 
cooperate in a general program for 
the enhancement of the status of 
their members. 


6. To promote coordination and in 
tegration of inter-organization activ- 
ities of the member societies. 


7. To publish information of in- 
terest to the member societies. 


8. To cooperate with organizations 
having similar objectives in other 
communities. 


The following 14 societies are 
Charter Members of the Council 
and it is expected that other engi- 
neering, scientific and technical so- 
cieties, whose qualifications con- 
form with the requirements of the 
Council’s Constitution, will become 
members: American Institute of 
Chemical Engineers, American In- 
stitute of Electrical Engineers, 
American Institute of Mining & 
Metallurgical Engineers, AMERI- 
CAN SOCIETY OF HEATING AND VEN- 
TILATING ENGINEERS, The Ameri- 
can Society of Mechanical Engi- 
neers, American Society for Metals, 
American Society of Safety Engi- 
neers, American Society for Test- 
ing Materials, American Society of 
Tool Engineers, American Chem- 
ical Society, American Welding So- 
ciety, Illuminating Engineering 
Society, Institute of Radio Engi- 
neers, Society of Motion Picture 
Engineers. 


The following men constitute the 
Board of Directors: H. C. R. Carl- 
son, President, ASME; H. P. Wall, 
Vice President, ASSE; M. P. Davis, 
Secretary, ASTM; H. F. Dart, 
Treasurer, JRE; Directors-at-large 
—O. B. J. Fraser, AIME; H. J. 
Ryan, ASHVE; E. M. Sherwood, 
ASM; E. J. Lyons, AIChE; W. F. 
O’Connor, ACS; C. S. Purnell, 
AIEE. 
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Comfort Reactions of 275 Workers During 
Occupancy of Air Conditioned Offices 


By Frank B. Rowley*, Richard C. Jordan**, and Warren E. Snyder? 


Minneapolis, Minn. 


This paper is the result of research sponsored by the AMERICAN SOCIETY 
OF HEATING AND VENTILATING ENGINEERS in cooperation with the 


Engineering Experiment Station, University of Minnesota 


T ue EFFECTIVE temperature scale! 
which relates the dry bulb tempera- 
ture and relative humidity to the 
feeling of warmth was derived 
largely through ASHVE Labora- 
tory investigations. Inasmuch as 
the scale is to be applied to air con- 
ditioning installations where a 
number of additional comfort af- 
fecting factors, such as solar radia- 
tion, health of the individuals, at- 
titude toward the test, etc, are 
present, a check of its validity dur- 
ing practical application was de- 
sired. 

Suitable data for this study were 
available from a cooperative survey 
previously made in the air condi- 
tioned offices of the Minneapolis- 
Honeywell Regulator Co. These 
offices were occupied by 275 em- 
ployees, including both men and 
women who had an age distribution 
of from slightly below 20 years to 
70 years and who were, in general, 
representative of persons found in 
a typical office. The data were used 





*Head, Department of Mechanical En- 
gineering, and Director, Engineering Ex- 
periment Station, University of inne- 
sota. Member of ASHVE. 

**Professor and Assistant Head, De- 
artment of Mechanical Engineering 
university of Minnesota. Member of 
ASHVE. 


_tinstructor, Department of Mechanical 
Engineering, University of Minnesota. 

‘HEATING, VENTILATING, AIR CONDITION- 
iNG Guipg, 1947, p. 217. 


!-esented at the Semi-Annual Meeting 
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June ,s 


originally to determine the opti- 
mum effective temperature for sum- 
mer cooling requirements in Min- 
neapolis and were reported in the 
ASHVE TRANSACTIONS.*:3.4 


Method of Obtaining Data 


The original data were obtained 
from questions answered by the 
employees. One question, namely, 
general reactions during working 
hours, was independent of entering 
or leaving shock effects and was the 
only question used in the survey. 
Since this information was ob- 
tained at approximately 10:30 a.m. 
and 3:00 p.m., the subjects had ar- 
rived at a steady physiological 
state and were adapted to the room 
temperature. In the development 
of the original effective tempera- 
ture scale, the subjects recorded 
their reactions when passing from 
one atmospheric condition to an- 
other. Therefore, it is not to be ex- 
pected that the steady state reac- 





*Summer Cooling Requirements of 275 
Workers in an Air Conditioned Office. by 
A. B. Newton, F. C. Houghten, Car! 
Gutberlet and R. W. Qualley. (ASHVE 
TRANSACTIONS, Vol. 44, 1938, p. 337.) 


*Shock Experiences of 275 Workers 
After Entering and Leaving Cooled and 
Air Conditioned Offices, by A. B. Newton, 
F. C. Houghten, Carl Gutberlet, R. W. 
Qualley and M. C. W. Tomlinson. (ASHVE 
TRANSACTIONS, Vol. 44, 1938, p. 569.) 

‘General Reactions of 274 Office Work- 
ers to Summer Cooling and Air Condi- 
tioning, by F. C.. Houghten, A. B. New- 
ton, R. W. Qualley and Edward 
Witkowski. (ASHVE TRANSACTIONS, Vol. 
44, 1938, p. 591. 
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SUMMARY—This paper reports 
the results of a study of the gen- 
eral reactions of 275 employees 
during working hours. It is 
pointed out by the authors that 
the conclusions refer to only a 
particular office and a group of 
employees and may not be ap- 
plicable to other groups. 

The maximum number of per- 
sons indicating comfort occurred 
at a dry bulb temperature of 74 
F and variations of relative hu- 
midity between 35 and 60 per 
cent caused no change in the 
fee'ing of comfort. 


The lack of humidity effect on 
feeling of warmth is ascribed 
partly to inherent limitations of 
the effective temperature index 
and partly to the many factors 
which enter into an individual's 
feeling of warmth. These factors 
eould be controlled in laboratory 
tests but not in the test in a busi- 
ness office. 


tions will necessarily be the same 
as those obtained by the compari- 
son method and the question arises 
as to which should be used as the 
basis for effective temperature. 

The ASHVE Research Labora- 
tory has used over a period of years 
a comfort reaction scale in which 
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Fig. 1—40 per cent relative humidity 
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Fig. 2—55 per cent relative humidity 


(1) represented severely cool; (2) 
cool; (3) comfortably cool; (4) 
ideal comfort; (5) comfortably 
warm; (6) warm; and (7) severely 
warm. In recording the original 
data the classifications of comfort- 
ably cool (3) and comfortably 
warm (5) were found to be con- 
fusing and, thus, were eliminated. 
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The reactions checked were severe- 
ly cool (1), mildly cool (2), ideal 
(4), mildly warm (6), and severely 
warm (7). In making the present 
study it was found that the per- 
centages of persons voting severely 
cool (1) and severely warm (7) 
were quite small and erratig. The 
tabulation was further simplified 
by combining all cool votes and all 
warm votes, leaving only the three 
classifications of cool (2), ideally 
comfortable (4), and warm (6). 


Tabulation of Data 


In the present study all pertinent 
information for each questionnaire, 
including the date, name, sex, age, 
location in building, inside tem- 
perature and humidity, outside 
temperature and humidity, and an- 
swers to all questions, was coded” 
and punched on an IBM card. These 
cards were first sorted by inside 
dry bulb temperatures in intervals 
of 1 deg and by inside relative hu- 
midity in intervals of 5 per cent. 
For the purpose of this grouping, 


humidities from 33 to 37 per cent . 


inclusive were combined and called 
35 per cent, humidities from 38 to 
42 per cent inclusive were combined 
and called 40 per cent, ete. The 
total number of votes recorded for 
cool, ideally comfortable and warm 
were tabulated for each condition 
and the percentage of cool, ideally 
comfortable and warm votes were 
calculated. It was found that the 
number of votes contained in the 
extremes of the data was too small 
to be significant and these votes 
were discarded, leaving the tem- 
perature range from 70 F to 80 F 
and the humidity range from 35 to 
60 per cent. 


Six graphs were constructed, one 
for each 5 per cent group of rela- 
tive humidities from 35 to 60 per 
cent. Two typical graphs are shown 
in Figs. 1 and 2. The dry bulb 
temperature was used as the ab- 
scissa and the percentage of per- 
sons voting for each of the three 
conditions (cool, ideally comfort- 
able, and warm) as the ordinate. 
After the points were plotted, 
smooth curves were drawn through 
them and the remainder of the 
study was based on data from these 
smoothed curves rather than from 
the original data. This was done in 
order to minimize the dispersion of 
points and to obtain percentages 
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Fig. 3—67 deg effective temperature 
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Fig. 4—70 deg effective temperature 
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Fig. 5—-72 deg effective temperature 
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Fig. 6—70 deg dry bulb temperature 
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Fig. 7—74 deg dry bulb temperature 


corresponding to effective tempera- 
tures, 

Using the values as obtained 
from the six graphs, new graphs 
were plotted for each effective tem- 
perature from 67 to 72 deg, with 
the percentages of persons voting 
for each of the three conditions as 
the ordinates and with the relative 
humidity as the abscissa. Three 
typical curves are shown in Figs. 
3, 4 and 5 for 67, 70 and 72 deg ET 
respectively, 

Again using values as obtained 
from the original six graphs, addi- 
tional graphs were made for dry 
bulb temperatures from 70 F to 80 
F, with the percentages of em- 
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Fig. 8—78 deg dry bulb temperature 
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Fig. 9—80 deg dry bulb temperature 
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ployees voting for each of the three 
conditions as the ordinates and the 
relative humidity as the abscissa. 
Four typical curves are shown in 
Figs. 6 through 9 for temperatures 
of 70, 74, 78 and 80 F. 

A study of Figs. 3, 4 and 5 show- 
ing the variation in the percentages 
of employees feeling cool, ideally 
comfortable and warm for a given 
effective temperature reveals that 
in every graph the percentage of oc- 
cupants feeling warm decreases and 
the percentage feeling cool in- 
creases as the humidity increases 
with corresponding decreases in 
the dry bulb temperature, even 
though the effective temperature 
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.) 


remains fixed. These changes in 
the percentages would not be ex- 
pected at a constant effective tem- 
perature; for, by definition, an ef- 
fective temperature is one which 
indicates conditions of equal 
warmth. The fact that these curves 
do show that the employees studied 
became cooler as the humidity in- 
creased and dry bulb temperature 
decreased, despite a constant effec- 
tive temperature, would indicate 
that with this particular group of 
employees, humidity has less effect 
and dry bulb temperature more ef- 
fect on their feeling of comfort 
than is shown by the effective tem- 
perature relationship. 


Comfort Not Affected by 
Humidity Change 


A study of Figs. 6 through 9 
showing the variation of percent- 
ages of the employees feeling cool, 
ideally comfortable and warm for 
a constant dry bulb temperature 
indicates that there is no appre- 
ciable change in the percentages as 
the relative humidity increases. 
This indicates that within the lim- 
ited range of relative humidities 
investigated, 35 to 60 per cent, the 
employees studied felt no appre- 
ciable change in comfort with a 
change of humidity at a constant 
dry bulb temperature. 

The seeming lack of any humidity 
effect on the feeling of warmth is 
in direct contradiction to the effec- 
tive temperature concept and could 
be ascribed partly to inherent lim- 
itations of the effective tempera- 
ture index and partly to the many 
factors entering into an individual's 
feeling of warmth; factors which 
could be controlled in the labora- 
tory but not in a business office. 
Some of these factors are solar ra- 
diation, health of the individual, 
drafts, attitude toward the test, and 
variation in the amount of clothing 
worn from day to day. 

In order to check the effects of 
these factors, several charts were 
plotted, each recording all of the 
votes cast by various persons who 
were chosen at random. These 
charts were plotted with relative 
humidity as ordinate and with dry 
bulb temperature as abscissa. The 


























typical chart is shown in Fig. 10. 
The three diagonal lines represent 
effective temperatures of 66, 71 and 
75 deg, which are given in the ef- 
fective temperature scale as the 
minimum, optimum, and maximum 
effective temperatures for summer 
comfort. These figures show that 
there was a wide variation in the 
attitude and reactions as obtained 
from the individual records. 

The individual whose votes are 
shown in Fig. 10 was a woman un- 
der 20 years of age. The record of 
her daily votes indicates little con- 
sistency, showing ideal votes 
throughout the range of conditions 
and also cool and warm votes scat- 
tered seemingly indiscriminately 
throughout most of the range. Fur- 
ther study of this individual failed 
to show any ascertainable correla- 
tion between her feeling of warmth 
and other factors except that the 
votes cast during the morning were 
slightly more consistent than those 
cast in the afternoon. It was 
thought that possibly one factor 
here might be the effect of solar ra- 
diation, inasmuch as this person 
was located in the northwest corner 
of the building directly inside the 
western exposure windows. 

Taken together, the charts of in- 
dividual votes show clearly that 
there was little correlation in the 
feelings of warmth between one 
person and another and, in some 
cases, little correlation between the 
feelings of warmth and condition 
of temperature and relative humid- 
ity for one person. 

A further question arose during 
the study of individual reactions 
when it was found that the total 
numberof votes varied widely from 
person to person, ranging from 
eight to ninety among the indi- 
viduals studied. 

The effect of this variation could 
not be ascertained, but whether due 
to incomplete polling or to some 
other factor, it could possibly cause 
serious errors in the results ob- 
tained. 

Based on an analysis of the re- 
actions of selected individuals, the 
graphs showing the average reac- 
tions of the entire group take on a 
new meaning. As averages, they 
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reflect the conglomerate effect of 
individuals of different tempera- 
ment and varying degrees of con- 
sistency and cooperation. While 
this study indicates that there was 
no apparent effect of humidity on 
comfort for this office and group of 
employees, the question arises as to 
whether or not the same relation- 
ship would hold true in another 
office with a different group of em- 
ployees. 


Conclusions 


With these limitations empha- 
sized, the general conclusions to be 
drawn from this study of effective 
temperature are as follows: 

1. For this office and particular 
group of employees and in the limited 
range of conditions studied, varia- 
tions of relative humidity between 35 
and 60 per cent caused no appreciable 
effect in the feeling of comfort. 

2. The maximum percentage of 
subjects indicating comfort occurred 
at a dry bulb temperature of about 74 
F regardless of humidity (68.5 to 70.5 
deg ET). Seventy per cent of the 
employees were included in _ this 
group. 

3. The lack of any humidity effect 
on the feeling of warmth is in direct 
contradiction to the effective tem- 
perature concept and could be 
ascribed partly to inherent limita- 
tions of the effective temperature in- 
dex and partly to the many factors 
entering into an individual’s feeling 
of warmth which could be controlled 
in the laboratory, but not in a busi- 
ness Office. 

4. It is recommended that labora- 
tory experiments be undertaken for 
the purpose of confirming or discred- 
iting the disputed humidity effect 
within the zones of comfort and for 
lower temperatures. 


It is emphasized that the res: 
of this study are based upon a lin 
mited range of temperature and 
humidity and that a considerab\ 
period of time elapsed between tix 
taking of the data and the analysis 
of the data. Furthermore, th« 
original data were not taken by the 
authors and were not taken with 
the present analysis specifically i: 
view. While it does appear that th 
effective temperature scale needs 
revision, it is not recommended 
that this report be used as the basis 
for that revision. It is felt that th 
results presented herein are not i! 
themselves conclusive evidence and 
should not be taken as other tha: 
indicative of some,need for a re- 
vision based upon more complet: 
information. 





PANEL INSTALLATION COSTS 


During the Panel and Radiant 
Heating Forum discussion at Cleve- 
land, Ohio, P. S. Park, Pittsburgh, 
Pa., stated that: “On the basis of 
my wide experience with engineers 
and contractors, I should lke t 
state in fairness to both systems 
that I have found a variance of 
opinion, but in the majority of 
cases installation costs favor the 
floor system.” This was incorrectly 
quoted on page 111 of the April 
issue of ASHVE JOURNAL SECTION 
and we are glad to publish this cor- 
rection. 
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Conditions for Comfort 


By Charles S. Leopold*, Philadelphia, Pa. 


T were are many definitions of 
comfort but the one chosen for this 
discussion is: The absence of dis- 
comfort or annoyances due to tem- 
perature and atmospheric effects in- 
doors. Neither considerations of 
health, deliberate stimulation or 
lowering of activity are primary 
factors in optimum comfort or min- 
imum discomfort as thus defined. 


For rooms of multiple occupancy, 
and particularly for desk work, it 
follows that the optimum conditions 
are those in which the occupants 
are not conscious of discomforts or 
annoyances due to temperature and 
atmosphere. This definition would 
include the effects of radiation, air 
temperature, water vapor, odor, and 
air motion. Active conditions such 
as comfortably warm and comfort- 
ably cool are not acceptable to a 
group. 

For actual installations, the cri- 
terion should be: What conditions 
are acceptable to the greatest num- 
ber who do not have to pay for the 
maintenance of these conditions 
and who are unaware that a test is 
being conducted? For house heat- 
ing, if the master of the house must 
pay a high fuel bill, he quite likely 
will find an optimum which com- 
promises with his pocketbook. His 
guests will be just plain cold. In 
any building, if the subjects know 
that a test is being conducted, they 
tend to interpret their sensations 
and are likely to report what they 
think they should feel. Many people 
seem to believe it is a virtue to en- 
dure cold indoors. 

There are two buildings of mas- 
sive construction in Washington in 
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SUMMARY—Comfort is defined 
as the absence of discomfort or 
annoyance due to temperature 
and atmospheric effects indoors. 
A thermostat setting of 75 F has 
been found to meet the summer 
and winter comfort requirements 
of occupants in a number of large 
office buildings where thermo- 
stats are set by either the occu- 
pant or by the custodian. With 
the 75 F setting, the relative hu- 
midity is varied from approxi- 
mately 30 per cent in winter to 
50 per cent in summer. 


A discomfort chart is pre- 
sented to facilitate evaluation of 
maintained conditions. 


Distinction is made between 
optimum comfort for an indi- 
vidual and for a group. 


which air conditioning was _ in- 
stalled about ten years ago. In 
each, air is supplied by large sys- 
tems, and the final control for each 
room is obtained by reheat con- 
trolled by a thermostat with a 
temptingly large adjusting knob. 
The moisture of the conditioned air 
is controlled to give approximately 
50 per cent relative humidity in 
summer and 30 per cent relative 
humidity in winter. The total oc- 
cupancy (ages 18 to 80) is over 
2000. Air motion is moderate. One 
building has radiators beneath the 
windows; the other depends on the 
air system for all heating require- 
ments. 

A census of the control setting at 
any time, summer or winter, will 
show upwards of 90 per cent of the 
room thermostats set for 75 F to 
76 F and maintaining 74 F to 77 F. 


A large office building, also near 
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Washington, has a population of 
25,000 to 35,000. A thermostat set- 
ting of about 75 F appears to be 
the best for both interior and ex- 
terior zones year-round. 


An insurance building in the mid- 
dle west, with approximately 1000 
employees, operates at about 76 F, 
summer and winter. The radiation, 
due to convection through walls and 
windows, is balanced at the wall. In 
this case the higher temperature is 
probably required because the cool- 
ing air is uniformly introduced 
through a perforated ceiling, which 
results in a year-round lower mean 
radiant temperature of the room. 


Two large office buildings in 
Texas operate at approximately 77 
F throughout the year. These build- 
ings have complete zone control and 
are extensively sub-divided. The 
desire for slightly higher tempera- 
ture is probably due, in part, to 
acclimatization and, in part, to 
working slightly on the warm side 
to compensate for the absence of 
individual controls in small offices. 


In all but the first example, con- 
ditions were finally set by the op- 
erating engineer faced with the 
problem of satisfying the most peo- 
ple. In the first example they are 
set by the occupants themselves. 


Mass determinations, such as the 
foregoing, lack the accuracy of well 
conducted laboratory experiments 
but they have the great virtue of 
numbers and the absence of con- 
scious psychological factors or sys- 
tematic errors due to the employ- 
ment of a few trained subjects. 

The thought that an appreciable 
percentage of people will be dis- 
satisfied regardless of conditions is 
not supported by observation of 
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systems properly designed and op- 


erated. In drawing conclusions 
from field experience, however, it is 
advisable to exclude from the data 
systems in which: 

1. The draft problem has not been 
thoroughly solved. 

2. There are pronounced unbal- 
anced radiant effects. 

3. Constant conditions cannot be 
maintained throughout the day be- 
cause of limited capacity. 

If laboratory work does not agree 
with the mass experience, we should 
then question either: 

1. The laboratory technique, or 

2. The mental process whereby the 
results of the laboratory are applied 
to every-day living. 

The AMERICAN SOCIETY OF HEAT- 
ING AND VENTILATING ENGINEERS, 
for many years, has contributed 
valuable laboratory data on this 
subject. Unfortunately, the ASHVE 
Comfort Chart, rather than the 
valuable and voluminous ASHVE 





publications, is the major contact 
with many engineers. 

Fig. 1 shows the chart as origi- 
nally published in 1929. It contains 
ASHVE laboratory data as found, 
plus a concept of a comfort zone. 
The indicated zone included all con- 
ditions from a maximum to zero per 
cent comfortable and, therefore, 
had a definite meaning as it indi- 
cated the total range of conditions 
in which some people were comfort- 
able. This chart confirms the sum- 
mer optimum of approximately 76 
F and 50 per cent relative humidity 
but does not agree as to winter op- 
timum. The optimum condition is 
somewhat subject to seasonal ac- 
climatization which tends to ex- 
plain geographical deviation. In 
general, the latter appears to be a 
rather small effect. 


Fig. 2, published in 1932, stresses 
and redefines the comfort zone to 
the area bounded by 30 per cent 
and 70 per cent relative humidity, 
and to 50 per cent of the subjects 
comfortable on the cool side and 50 
per cent of the subjects comfortable 
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Fig. 1—Original ASHVE Comfort Chart (1929) 
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on the warm side. This zon. js 
purely arbitrary. Certainly, a «»»- 
dition in which 50 per cent of the 
people are uncomfortable is a | »or 
type of comfort. In producing : hj; 
chart, the scale showing the per 
cent of people uncomfortable vas 
omitted, thus tending to obs: ure 
the fallacy of the concept. The 
comfort zone, as here defined, did 
great service as propaganda but 
was a poor engineering approach 
since it tended to obscure the rea) 
problem. 

In order to have a simpler form 
of presentation, the discom/ort 
chart was prepared by the author 
in 1988 (Fig. 3). Plot of the win. 
ter data immediately indicated a 
very unlikely form of graph for 
statistical data on physiological! re- 
sponse as it would not be expected 
that a large number of subjects 
would go precipitously from com- 
fort to cold on adrop of one or two 
degrees. A graph, such as that 
shown for summer, is more logical 
as this graph closely approximates 
a probability curve. 

This questionable curve could re- 
sult from experimental technique or 
from subjects themselves trying to 
interpret the data. Fortunately, ex- 
periments ' conducted by the same 
laboratory in 1941 showed that the 
optimum effective temperature was 
approximately 67.5 ET (Effective 
Temperature) instead of the 66 ET 
of earlier experiments. At 67.5 ET, 
this would mean a winter tempera- 
ture at 30:per cent RH (relative hv- 
midity) of 74 F, instead of 72 F 
shown on comfort charts, and is in 
substantial accord with the field ob- 
servations previously stated. In ac- 
tual installations, temperatures tend 
toward the high side as people whe 
are too cool appear more annoyed 
than people too warm. If an 4t- 
tempt is made to account for the 
shift in desirable winter effective 
temperature by a mass change due 
to acclimatization, we are stil! con- 
fronted with our inability to e&- 
plain the improbable shape of the 
original curve, other than by belie! 
in the virtue of enduring cold in- 
doors. 

Some experimenters have useé 
the words pleasant and unpleasan! 
to denote the opinion of the tes 
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4ASHVE Resgearcu Report No. . 
Radiation as a Factor in the Sensation © 
Warmth by F, C. Houghten, 8. P. ‘uns 
and J. Suciu, jr. (ASHVE Transaction 
Vol. 47, 1941, p. 93.) 
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Fig. 2—ASHVE Comfort Chart showing comfort zone (1932) 
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subjects. It is frequently pleasant to 
be stimulated or calmed but neither 
condition is necessary to optimum 
comfort of a group. 

The revised discomfort chart, 
(Fig. 4) prepared by the author in 
1943, indicates the new winter data. 
Only a portion of the winter line is 
shown as data for the complete line 
are lacking. 

The comfort chart, Fig. 5, from 
the HEATING, VENTILATING, AIR 
CONDITIONING GUIDE 1946 has 
added curves showing the distribu- 
tion of comfort but still retains the 
comfort zone with limits of 30 to 
70 per cent RH, and the winter line 
in accordance with the 1929 data. 
The text, however, calls attention 
to the fact that the 1929 winter 
data are not supported by later 
tests and that the 30 to 70 per cent 
limit on relative humidity has in- 
adequate experimental support. 

Fortunately, the substantial 
agreement of field and the ASHVE 
Laboratory tests provide a firm 
basis for design. Control is ren- 
dered relatively easy as, in many 
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cases, it is unnecessary to change 

thermostat settings throughout the 80 LES « 
year. For example, a room with out- ‘>, " 
side exposure will tend to drift x < cs \ 
above thermostat setting in sum- ] 
mer and below in winter. Thus, a 
setting of 75 F will substantially 
span the 74-76.5F required, as 
shown by the line on Fig. 4 con- 
necting 74 F, 30 per cent relative 
humidity with 76.5 F, 50 per cent 
RH. 

The foregoing discussion per- 
tains to building occupants above 
17 years of age and is further 
limited to a relative humidity range auaaar ee % Boe 
of 25 to 55 per cent. The vast ma- 6 aS 
jority of office building applications . 


fall within these limits. The effect a <% 
of relative humidity on discomfort, “Ss oN 
shown by ASHVE tests at other Oe 
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than optimum conditions, is neither 
questioned nor affirmed. 


Experiments? (1941) show that 40 LD 
- 


a change of about 6 deg ET (ap- 
sO 60 





er 


proximately 7.5 deg DB) is re- 
quired for one individual to go from 
comfortably cool to comfortably 
warm, or vice versa. Why, then, 
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Fig. 5—Comfort Chart from Heating, Ventilating, Air Conditioning Guide 194 ac 





*Loc. Cit. See Note 1. 
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tolerance 


the need for such accurate control? 
First, one individual cannot be 
warm or cool if he wishes to remain 
unaware of atmospheric and tem- 
perature conditions as the slightest 
change in air motion or tempera- 
ture would be noticeable and, sec- 
ond, we are usually dealing with 
more than one person. 

Assume that for five subjects the 
extreme range of temperature is 
70, 71, 72, 73, and 74, respectively, 
in each case, plus 7.5 deg. Graphing 
these results, as in Fig. 6, shows 
that the range 74-77.5 F lies within 
the theoretical tolerance for all sub- 
jects but that for safe design the 
acceptable band would be 74.5 to 
77 F. The figures are not intended 
to represent a known distribution 
of temperature tolerance but only 
to illustrate how a reasonable toler- 
ance of an individual will still 
necessitate a very close tolerance 
for a group. 

Are the optimum conditions here- 





M41) 


No published data 
‘f the author’s admittedly limited 
nowledge casts any reasonable 
oubt as to their being satisfac- 
ory, especially as the human ani- 
al is adapted to and, on a normal 
ay, is exposed to considerable 
variation in temperature. 
An inspection of Fig. 7 from THE 
UID: 1946, to which has been 
dded the recommended tempera- 
ure range of 74.5 to 77 F, fails to 
ndicate any danger point. For the 
ightly clothed semi-reclining sub- 
ts of the Pierce Laboratory® ex- 
‘ASHVE Restarcn Report No 1107— 
ecert Advances In Physiological Know}- 
ond Their Bearing on Ventilation 
cir BE bud Re Beata 


* Missenard, R. R. Sayers and Cyril 
t 1 2 eee TRANSACTIONS, Vol. 45, 


Fig. 6—Illustration ef relation of group to individual 


periment, the point of no heat 
storage occurs at approximately 
77.5 F, and for the normally clothed 
subject of the ASHVE tests, there 
is a considerable range of no stor- 
age (The difference between lines 
which show metabolism and total 
heat loss). The selected limits fall 
in a range of satisfactory evapora- 
tive regulation. 


The conclusion would appear to 
be that the designated limits are 
approximately right for comfort 
and there would be no reason to 
deviate unless and until it could be 
demonstrated that people should be 
made uncomfortable for the good of 
their health. The burden of proof 


A.S.H.V. E. radiation 
and convection 
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Fig. 3—Discomfort Chart prepared by author (19556) 





is on the advocates of low winter 
and high summer indoor temper- 
atures. 


Buildings in general, office build- 
ings in particular, are conditioned 
in order that the occupants may 
work without the discomforts due 
to temperature and atmosphere. 
Conditioning such a space provides 
more pleasant living and, as such, 
is one of many considerations in 
the complex employer-employee re- 
lationship. This phase may be the 
major consideration. 


In an office building with ade- 
quate windows, in the absence of 
air conditioning employees tend to 
blame nature for their discomforts 
but the moment it is air conditioned 
and the windows closed, manage- 
ment assumes responsibility. With 
an adequate conditioning system 
they should reach their objectives 
of good employee-employer rela- 
tionship; with an inadequate sys- 
tem they may not only fail to gain 
good will but may actually incur ill 
will. There would appear to be 
little justification for an installa- 
tion which appreciably com- 
promises with optimum results as 
to comfort conditions. 
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Fig. 7—Relation between metabolism, storage, evaporation, radiation plus con- 
vection and operative temperature for the clothed subject 
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PROFS. QUEER AND McLAUGHLIN 
AS CONSULTANTS 


E. R. Queer and E. R.-McLaugh- 
lin, professor and assistant profes- 
sor at Pennsylvania State College, 
and authors of numerous technical 
papers, have been retained by the 
Pittsburgh Lectrodryer Corp. as 
consulting engineers. 

Both men hold B.S. and M.S. de- 
grees from Pennsylvania State 
College, Professor Queer in elec- 
trical engineering, and Professor 
McLaughlin in mechanical engi- 
neering. 

Upon graduating, Professor 
Queer joined the staff of Pennsy!- 
vania State College as an instructor 
in engineering research. His asso- 
ciation with the college was inter- 
rupted by the 2nd World War, in 
which he served as a Lieutenant 
(J.G.) USNR, and at the time of 
his discharge held the rank of 
Commander. During his service 
with the navy, Professor Queer was 
in charge of the development of de- 
humidification procedures and 
equipment for the preservation of 
the inactive fleets in the post-war 
Navy. He received commendations 
from both Admiral Nimitz and the 
Secretary of War. 

He was appointed to his present 
post as professor of engineering re- 





E. R. Queer 





E. R. McLaughlin 
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search in charge of the thermal re- 
search laboratory, Pennsylvania 
State College, in August, 1946, 
upon his return to civilian life. 

An ASHVE member since 1933, 
he is serving as chairman of the 
1947 Research Technical Advisory 
Committee on Insulation. Professor 
Queer also holds membership in the 
Society of Naval Architects and 
Marine Engineers, Sigma Xi, and is 
an associate in the U. S. Naval In- 
stitute and the U. S. Naval Reserve. 


Professor McLaughlin has been 
associated with the faculty of Penn- 
sylvania State College since 1939, 
receiving an appointment as an in- 
structor in 1941 and assistant pro- 
fessor of engineering research in 
1945. He is a member of Sigma Xi, 
the American Association of Uni- 
versity Professors, and is currently 
serving as a member of the So- 
ciety’s Research Technical Advis- 
ory Committee on Sorbents. 


HACKETT PROMOTED BY 
BELL & GOSSETT 4 


The appointment of Frank C. 
Hackett, an associate member of 
the Society since 1940, as sales pro- 
motion manager was announced by 
Ralph A. Patterson, general sales 
manager, Bell & Gossett Co. One of 
his new duties will be conducting 
the educational program on modern 
heating now being developed by the 
company. 

Mr. Hackett has done an out- 


ALFRED J. OFFNER MEMBER 
OF INTERNATIONAL JURY 


Among the recent visitors 
Turkish capital 
Alfred J. Offner, past presid 


the ASHVE and consulting eng; 
neer. New York, N. Y. Mr. ( Tne 


who was impressed by Ankar 


clean, modern city, is a mem er » 


an international jury judgir 


mechanical plans for a new -:roy 


of buildings for the Turkis 
liament. 


When completed, this rou 


formed by over ten intercon) ecte 
units, will contain four large legis. 
lative meeting rooms, one of whic: 


is said to be the largest 
world. Associated with him 


judging of mechanical plans fr 


these buildings are: Prof. Hen, 
Quiby, Federal Technical Colleg 


Zurich, Switzerland, and Dr. Oscar 
Faber, consulting engineer, Lop. 


don, England. 


Mr. Offner is well equipped fy 
since he ha 
planned the mechanical equipmer 
for many public and private build. 
ings located in various parts of th 
Europe, Sout 
America and Asia. He received hi: 


his present task, 
United States, 


B.S. and an M.E. from 


Union, where he later taught a 
vanced physics for five years, an 
has been head of his own consul 


ing firm since 1930. 
In addition to being president « 
the ASHVE during 1946-1947, » 





F, C. Hackett 


standing job in working with vari- 
ous government agencies, and dur- 
ing the past thirteen years he has 
been in charge of an eastern sales 
territory for Bell & Gossett. 


Prior to joining the Bell & Gos- 
sett Co. he received a well rounded 
experience in his association with 
the Ames Iron Works, Pierce Butler 
Radiator Corp., and Construction 
Code Authority, Washington, D. C. 


A. J. Offner 


has served as vice president, tres 
urer, chairman of many imports 
committees, and as a member of * 
Council since 1935. He was pre 
dent of the New York Chapter du! 
ing 1930. Mr. Offner is also a me 
ber of the New York Association" 
Consulting Engineers, serving * 
its president in 1930-31. 

Mr. Offner spent a few cays! 
Cairo, Egypt, where he visited 
several of the Society members. 
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PAUL ADDAMS ELECTED 
PRESIDENT FITZGIBBONS 
Announcement was made by Ho- 
mer Addams on May 12, 1947, of 
the election of Paul K. Addams as 
president of the Fitzgibbons Boiler 
Co., Inc., New York, N. Y. Homer 
Addams retires as president but 
retains his position as Chairman of 
the Board. Homer Addams is a 
Charter Member, Life Member, 
ast president and treasurer of the 
ASHVE. 
Other officers elected were John 
. Darts, executive vice president, 
member of the ASHVE since 
1919, and R. C. Malvin, vice presi- 
jent, also a member of the ASHVE. 
ll other officers were reelected to 
heir respective positions includ- 
ng: James F. Swartz, secretary; 
._ E. Olsen, also a member of 
ASHVE, vice president, metropoli- 
an sales; and George J. Kuney, 
ssistant treasurer. 
Paul Addams joined the staff of 
itzgibbons in 1929, following his 
raduation from the Wharton 
school of Finance and Commerce, 
JIniversity of Pennsylvania, Phila- 


the 











elphia, Pa. For the first few years 
h e devoted his time to manufactur- 
g activities and personnel rela- 


ions at the plant in Oswego, N. Y., 
of din 1931 he was assigned to the 
Bimeneral offices in New York as as- 
istant to Raymond Newcomb, sales 
hanager. At Mr. Newcomb’s death 
n 1932, Mr. Addams assumed the 
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P. K. Addams 


ll duties of the office and in 1936 
became executive vice president 
d treasurer as well as a director 
the corporation. In 1943 he was 
de chairman of the executive 
mittee, 

Mr. Addams became a member 
the ASHVE in 1943 and is an 
ive member of the New York 
ys @meapter. He is also a member of 
wi executive committee and chair- 
no! the sales and distribution 


reat 
rtal 
fti 
res 

dur 


committee of the Steel Boiler In- 
stitute, as well as a director of the 
Oil-Heat Institute and a member 
of that organization’s planning 
committee and vice chairman of its 
Accessories Division. 

Mr. Addams belongs to the En- 
gineers’ Club, Union League Club 
and the University of Pennsylvania 
Club of New York, of which he is 
treasurer and a member of the 
council. 


F. P. BLEIER OPENS 
CONSULTING OFFICE 


Frank P. Bleier, formerly direc- 
tor of research and development for 
the Ilg Electric Ventilating Co., has 
established his own consulting of- 
fices at 547 West Addison St., Chi- 
cago, Ill. 

Mr. Bleier, an industrial phy- 
sicist and widely known mathe- 
matical designer of air moving 
equipment, will serve as designer 
to manufacturers of fans, blowers 
and compressors of both axial and 
centrifugal types. 

A native of Vienna, Austria, Mr. 
Bleier received his engineering de- 
gree at the Technical University of 
Vienna. Prior to joining the Ilg 
Electric Ventilating Co., in 1942, 
he was connected for a short time 
with the Société Lyonnaise de Ven- 
tilation, France, and the American 
Machine & Metals, Inc., Moline, Ill. 

Mr. Bleier, joined the ASHVE in 
1944 as an Associate, advancing to 





F. P. Bleier 


full membership in 1945. He has 
published many technical papers in 
the field of fan and blower design. 


NUTTING AND POUND 
RECEIVE PROMOTIONS 


Arthur Nutting and Howard 
W. Pound, prominent figures in 
ASHVE activities and the air fil- 
tration field, have been appointed 
vice presidents of the American Air 
Filter Co., Inc., as announced by 
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the company’s president, W. M. 
Reed. 

Mr. Nutting is a graduate of the 
University of Kentucky, receiving 
his B.S. in mechanical engineering 


in 1926. Previous to joining the 
American Air Filter Co., Inc., he 
had been affiliated with the Reed 
Air Filter Co., as a design engineer. 
Since 1937, until his recent appoint- 
ment, Mr. Nutting had been in 
charge of the American Air Filter 
Company's engineering and _ re- 
search programs as chief engineer, 
aiding in the development of many 
air filtration and dust control de- 
vices. Mr. Nutting has been a mem- 
ber of the Society for nine years 
and served as a member of the 
Air Filter Test Code Committee in 
1938. 

After serving in the lst World 
War as a naval aviator, Mr. Pound 
graduated from Purdue University 
in 1921 with a B.S. degree in me- 
chanical engineering. He had been 
associated with the Independent 
Air Filter Co., where he developed 
an electrostatic filter prior to 1939, 
when he joined the American Air 
Filter Co., Inc., as sales manager 
of the air filter sales division, a 
position which he held until his 
present appointment. In addition to 
being an ASHVE member since 





Arthur Nutting 





H. W. Pound 
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1941, Mr. Pound is a 32nd Degree 
Mason and a member of the Shrine 
Kosair Temple. 


DENNIS BOGGS 
APPOINTED CHIEF ENGINEER 

The appointment of Dennis 
Boggs as chief engineer of the 
Avery Engineering Co., Cleveland, 
Ohio, was announced by Lester T. 
Avery, president of the company. 
His new duties will include the 
supervision of all engineering per- 
taining to refrigeration and air 
conditioning contracts. 





Dennis Boggs 


A native of Whitesburg, Ky., Mr. 
Boggs received his engineering de- 
gree from the University of Ken- 
tucky in 1936, Prior to joining the 
Avery Engineering Co., in 1942, 
he was employed for three years by 
the Horten-Knodd Dist. Co., as an 
application engineer, and the 
Sweeney-Graham Engineering Co., 
as an air conditioning engineer. 

Mr. Boggs became a member of 
the ASHVE in 1943, and also holds 
membership in the ASRE. 


R. C, CUSHING 
IN NEW POST 


Reginald C. Cushirig has been ap- 
pointed sales manager of the air 
conditioning controls division for 
the Pacific region of the Minneapo- 
lis-Honeywell Regulator Co., with 
offices at 1136 Howard St., San 
Francisco, Calif., as announced by 
J. S. Locke, Minneapolis, manager 
of the division. 

Mr. Cushing, a member of the 
Society for a number of years, 
joined the staff of Minneapolis- 
Honeywell in 1935 and during the 
war he worked closely .with the 
U. S. Army in the design and in- 
stallation of aircraft engine test 
cells. 
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SAMUEL GOODWIN, 
LIFE MEMBER, DIES 


Samuel L. Goodwin, life member 
of the ASHVE since 1943, died on 
April 7, 1947, in his 74th year. 

Mr. Goodwin was born in Worces- 
ter, Mass., where he received his 
preparatory education. In 1902 he 
began his five year course of study 
in architecture with the New York 
Society of Beaux Arts. 

His extensive professional expe- 
rience included 30 years’ work with 
large New York architectural 
offices, during which time he was 
in constant touch with every branch 
of mechanical engineering affiliated 
with architecture. For many years 
he was connected with T. W. Lamb, 
New York, N. Y., working exclu- 
sively on sanitary, heating and ven- 
tilating engineering. His last posi- 
tion was with the architectural firm 
of John & Drew Eberson, New 
York, N. Y., as consulting engineer. 

Mr. Goodwin designed the heat- 
ing and ventilation systems of 
many important buildings. These 
include several of the Loew’s Thea- 
ters throughout the country, Fox’s 
Philadelphia Theater and office 
building, the Crandall Residence 
and Grace Dodge Hotel, Washing- 
ton, D. C, 

To his widow and family, and 
also to his many friends, the Offi- 
cers and Council of the Society ex- 
tend their deepest sympathy. 


T. F. STEINHORST DIES 


T. F. Steinhorst, president of 
Emil Steinhorst & Sons, Inc. passed 
away on March 10, 1947, after a 
two weeks illness. He had been a 
prominent member of the Central 
New York Chapter and a member 
of the Society since 1919. 

Mr. Steinhorst was born in Utica, 
N. Y., on July 5, 1888. He received 
his education at the Advanced and 
Utica School of Commerce. 

His entire professional career 
was spent with Emil Steinhorst & 
Sons, Inc., which his father had 
started as a business dealing in 
warm air heating equipment. Un- 
der the management of Mr. Stein- 
horst it has turned to the manufac- 
ture of cooling and quick freezing 
apparatus. One of his first posi- 
tions in this firm was as an esti- 
mator and superintendent. In this 
capacity he planned the heating, 
ventilating, exhaust and drying 
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systems for schools, dwelling 
factories. He became treasu 
1920, and president in 1934 
his father’s death. 

In addition to his activit 
the ASHVE, Mr. Steinhorst 
Mason and was connected wi 
Kiwanis Club, Utica Cham! 
Commerce, and the Luth 
Church. He was also dire 
the Utica Fire Insurance C 


vice president of the Home §..\j; 


& Loan Association. 

He is survived by his 
Mrs. Emma Steinhorst, two 
ters, a sister, and six brothe: 


were his associates in business : 


whom the Officers and Cour 
tend their deepest sympathy 


H. S. HAMILTON PASSES AWA; 


Word was received recent}y 
the sudden death on March 22, 1947 
of Howard S. Hamilton, an acti 
member of the Wisconsin chap 


and a member of the ASHV! 
1940. 


Born in Milwaukee on July | 
1881, Mr. Hamilton attended put 
schools in Milwaukee and the Bla 


Hall School, Black Hall, Conn 


Prior to 1931, when he entere 
the refrigeration and air conditic 
ing field, Mr. Hamilton had bee 
manager of several automobile 
cerns in New York. For seve 
years he was engaged in public! 
work for the manufacturers of Ps 
Levassor automobil 


hard and 


traveling extensively in Europ: 
Between 1931 and 1938 he act 
as Milwaukee representative for 
E. H. Schaefer Co., Frigidaire 
Kelvinator distributors. In 19° 
and a partner formed the Air | 


rection Co., dealing in unit de 


for correcting improper air 0! 
tions in offices and homes. He ¢ 


tered the Milwaukee district 


of the U. S. Army as administ 
tive assistant to the Chief of ™ 


tary Supply in 1941. Later h 


transferred to the readjustme 


branch as a special expediter 


Mr. Hamilton was active in me 
civic organizations and had 
treasurer of the Automobile | 


porters Association, New York 


The Officers and Council 0! 

SocrETY OF HEAT 
AND VENTILATING ENGINEFRS ) 
the Wisconsin Chapter in expr 


AMERICAN 


ing sympathy for the loss 
valued member. 
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Summary of Local 


Chapter Meetings’ 


ATLANTA — April 4, 1947. Sub- 
ject: Reverse Cycle Residential 
Heating. Speaker: Marvin Smith, 
vice president, Muncie Gear Works, 
Muncie, Ind. A discussion period 
followed Mr. Smith’s interesting 
talk. Other Features: H. King Mc- 
Cain introduced Donald V. H. 
Smith, consulting engineer, London, 
who gave a short talk on conditions 
in England. Lewis Barnes reported 
that a total of $412.00 had been 
accumulated for the fund to reduce 
the mortgage on the Research Lab- 
oratory. A report on the program 
for the May meeting was given by 
W. W. Carder. Attendance 58. At- 
tendance ratio 0.57. 


CENTRAL NEW YORK—April 16, 
1947. Annual Business Meeting. 
Members reviewed events and pro- 
grams of the past year with th. ob- 
ject of offering constructive criti- 
cism toward the planning of future 
meetings. The reports of the treas- 
urer, finance committee chairman, 
and the secretary were read and ap- 
proved. A report of the chairman 
on public relations showed that 
there is a good press coverage of 
the meetings. The chairman of the 
membership committee reported on 
the growing membership. C. M. 
Ashley gave a brief talk on the 
methods by which the Society op- 
erates, and the part which members 
and local chapters may have in di- 
recting its policies. He also spoke 
about the work at the Society’s Re- 
search Laboratory. A report on the 
chapter delegates meeting at the 
Annual Meeting of the ASHVE was 
given by H. Kingsley Ormsby, Jr. 
These talks promoted a worthwhile 
discussion in which everyone had 
an opportunity to voice an opinion 


te The attendance ratios shown 
represent the membership attendance 
divided by the chapter membership. 
TI ratios will be useful as a partial 
indication of interest shown by local 
chapter members in various types of 
sut 's programmed by the various 
chajers and may be useful in deciding 
or bjects for chapter meetings. 


on local and national affairs of the 
Society. The new officers elected 
for the coming year are: H. G. 
Strong, president; D. L. Mills, vice 
president; J. H. Carpenter, treas- 
urer; G. F. Keane, secretary; C. F. 
Woese, F. L. Manier, and H. K. 
Ormsby, Jr., board of governors. 
Attendance 21. 


CENTRAL OHIO—April 21, 1947. 
Subject: Production and Utilization 
of Coal in Japan. Speaker: W. T. 
Reid, fuels division, Battelle Memo- 
rial Institute. Mr. Reid used slides 
and photographs of Japanese coal 
processing plants to illustrate the 
data presented. Kodachrome slides 
showing contemporary Japanese 
life, and the effect of the war-time 
bombings and fires, were another 
feature of this interesting pres- 
entation. Other Features: The fol- 
lowing candidates were elected to 
hold office in the coming year: 
President, R. B. Breneman; Vice 
President, W. M. Myler, Jr.; Sec- 
retary, E. A. Norman, Jr.; Treas- 
urer, A. P. Potts; Board of Gov- 
ernors, Arthur T. English, Newton 
T. Hess, and H. R. Allonier. At- 
tendance 34. Attendance ratio 0.34. 


CENTRAL OHIO—March 17, 1947. 
Subject: Heat Transfer to and from 
Direct Fired Heating Surfaces. 
Speaker: Prof. Lorin G. Miller, 
head, mechanical engineering de- 
partment, Michigan State College, 
East Lansing, Mich. In his talk, 
Professor Miller reviewed the meth- 
ods of transferring heat through 
materials and the laws that govern 
the rate of this transfer, after 
which he showed slides illustrating 
how much greater the heat trans- 
fer was when surfaces were op- 
erated close to the temperatures at 
which they begin to scale. By tak- 
ing advantage of this increased 
rate, he showed how it was possible 
to design a furnace of minimum 
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size without sacrificing durability. 
Professor Miller handled his diffi- 
cult and highly technical subject in 
an interesting manner, and consid- 
erable discussion followed his pres- 
entation. Other Features: A com- 
mittee composed of Messrs. Julian 
Speer, Arthur Wollerman and T. R. 
Walker was elected to nominate new 
officers. Attendance 50. Attend- 
ance ratio 0.40. 


DELTA—April 8, 1947. Subject: 
Coordination Between Architects, 
Engineers and Contractors. Speak- 
er: M. M. Maxwell, Secretary, 
Louisiana chapter of the American 
Institute of Architects. A lively 
discussion followed Mr. Maxwell's 
interesting talk. Other Features: 
A letter from Mrs. John Devlin 
acknowledging the Delta chapter’s 
testimonial to the memory of her 
late husband, John Devlin, was read 
and incorporated in the minutes of 
the meeting. A motion was carried 
that a committee be appointed to 
study the question of securing stu- 
dent membership from Tulane Uni- 
versity. G. E. May gave a report on 
the proposed revision to the local 
building code. Attendance 21. 


GOLDEN GATE—April 3, 1947. 
Subject: Air Conditioning Require- 
ments for Buildings. Speaker: 
C. L. Ringquist, The Trane Co., La 
Crosse, Wis. Mr. Ritigquist devoted 
part of his talk to outlining the de- 
velopment and application of the 
system for multi-story and multi- 
room buildings. Following the talk, 
Mr. Ringquist answered many ques- 
tions from the floor. Other Fea- 
tures: A report was given on the 
fourth annual meeting of the Ore- 
gon Chapter by John Everetts, Jr., 
who stated that the Oregon Chapter 
was doing an outstanding job. The 
following recommendations for offi- 
cers were submitted: President, 
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Fred Kolb; Vice President, H. V. 
Hickman; Secretary, K. B. Bald- 
win, Jr.; Treasurer, R. C. Cushing; 
Board of Governors, H. G. Smith, 
Paul Babcock and John Everetts, 
Jr. The question of the proposed 
licensing law for engineers was 
brought up; also the advisability of 
holding a June meeting, which 
would conflict with the Semi-An- 
nual Meeting at Coronado. Attend- 
ance 83. Attendance ratio 0.48. 


ILLINOIS—April 14, 1947. Sub- 
ject: Technology Tomorrow. Speak- 
er: Dr. Baldwin M. Woods, presi- 
dent of the ASHVE and director, 
University Extension, University 
of California, Berkeley, Calif. In 
his exceptionally well presented 
talk, Dr. Woods reviewed the tech- 
nologic developments of the past 
and indicated possibilities for the 
future. The chapter was further 
honored by having as its guests 
several members of the Society’s 
Council, A. V. Hutchinson, secre- 
tary, Cyril Tasker, director of re- 
search, and Past Presidents John 
Howatt, S. R. Lewis, and Dr. E. V. 
Hill. 


Mr. Lewis spoke briefly on the 
organization of the chapter in 1906 
and showed a photograph, taken at 
that time, which everyone found of 
interest. Other Features: The 
treasurer reported on the favorable 
effort made by the Illinois chapter 
to assist in reducing the mortgage 
on the Research Laboratory build- 
ing. The chairman of the meetings 
committee announced that the May 
meeting would be devoted to in- 
stallation of new officers and enter- 
tainment. Attendance 100. 


INDIANA—March 28, 1947. Sub- 
ject: Purdue University Bleacher 
Collapse. Speaker: Bert Westover, 
director, Administrative Building 
Council of the state of Indiana. Mr. 
Westover prefaced his talk with a 
brief outline of the status and ac- 
tivities of his department. He then 
went into the report of the investi- 
gating committee on the Purdue 
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University bleacher collapse, giving 
a detailed and interesting account 
of the findings of this committee, 
of which he is a member. Other Fea- 
tures: Pres. T. R. Davis appointed 
a nominating committee composed 
of H. V. Alexander, C. H. Hagedon 
and J. T. Hardin, and announced 
that the election will take place at 
the May meeting, with the new 
officers taking office in June. A 
picnic committee composed of W. H. 
Dwyer, Sr., and Riley Shuttleworth 
was also appointed. F. S. Boone 
submitted his report as treasurer. 
The membership was informed that 
the Year Book would go ahead as 
previously planned. I. W. Cotton, 
chairman of the membership com- 
mittee, stated that a careful and 
sustained drive will be inaugurated 
to induce qualified persons to be- 
come members. Attendance 31. 


IlowA—March 11, 1947. Subject: 
Engineered Air Distribution. 
Speaker: V. M. Lathers, engineer, 
Barber-Colman Co., Rockford, Ill. 
In his speech, Mr. Lathers outlined 
the 14 points of air conditioning 
and some other pertinent factors to 
be taken into consideration in de- 
signing. He also stressed the prob- 
lems which center around grilles, 
illustrating his contentions with 
slides, some of which showed the 
advantage of long narrow grilles 
and others outlining tests that are 
being made in grille designs. Other 
features: A limited amount of busi- 
ness was conducted due to an in- 
fluenza epidemic which caused the 
absence of all the Chapter’s officers. 
A report was given by C. H. 
McGuinness on the health situation 
in general. John Sandfort reported 
on the progress of the Iowa State 
Building Code and extended an in- 
vitation to members to attend the 
Midwest Power Conference. A 
motion, made to ask local senators 
to support a bill which would re- 
quire the licensing of all engineers 
in heating plants in Iowa, was de- 
feated. Attendance 28. 


lowa—February 11, 1947. Sub- 
ject: Engineering, Past and Pres- 
ent. Speaker: Prof. E. M. Black, 
head, mechanical engineering de- 
partment, Iowa State College, 
Ames, Ia. Though Professor Black 
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spoke briefly about the histo: \ ,; 
engineering in general, his tal! wa, 
mainly concerned with tracin, th 
enrollment of engineering stu. en, 
in lowa College, the type of ng. 
neering studied, and the corse 
necessary for an engineerin; ¢. 
gree. He stated that the cu. rep 
engineering curriculum inc ude 
more scientific courses, and tha 
less emphasis is being placed ©) th. 
practical application of this i: for. 
mation. The members and thei; 
guests, many of whom were engi. 
neers from local industrial plant; 
found this subject of education ver 
interesting and an open forum dis. 
cussion was -carried on for a cop. 
siderable time after the meetin 
adjourned. Other Features: D. | 
Murphy, treasurer, reported that ; 
total of $103.00 had been contrib. 
uted by members for the retiremen 
of the Research Laboratory mor. 
gage. Pres. E. O. Olson spoke o 
the activities in reference to the ep- 
actment of an Iowa state building 
code. Attendance 39. 
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IowA—January 14, 1947. Socia 
Meeting. Harry Frankel, president 
Midwest Air Control Co., was hos 
to his fellow members. An informal 
discussion was held on various su)- 
jects related to the industry, fo: 
lowed by an excellent dinner ar 
entertainment. The minutes of th 
December meeting were read an¢ 
approved. President Olson read : 
report on the contribution can- 
paign for retirement of the mort 
gage on the Research Laborator 
and contributions were accepte 
during the evening. The meetin 
being a social one, no other bus: 
ness was transacted. Attendance *2 


KANSAS CiTY—April 7, 1947. Sub 
ject: The Magic of Fire. Speaker 
Harold F. Browne, U. S. Bureau « 
Mines, Dallas, Tex., assisted » 
C. M. Dovidas and M. V. Hanse* 
engineers, Bureau of Mines, Vit 
cennes, Ind. This talk and demor 
stration dealt with fire and fire pre 
vention as pertaining particular! 
to mineral products, especially g%& 
oline, butane and other  volatil 
fuels. Members and their gues* 
comprising the largest group to # 
tend a Kansas City chapter meetilf 
this year, found this talk highly i= 











Other 


teresting and informative. 
Features: S. L. Furber, president, 
reported on the progress of the 
campaign to eliminate the mortgage 
on the Research Laboratory build- 


ing in Cleveland. After H. A. 
Atwater gave a report on proposed 
legislation which would affect all 
professional men, a motion was car- 
ried to request the national head- 
quarters to cooperate with any 
other group interested in changing 
the Wagner Act to exempt profes- 
sional men. A report on a new 
smoke ordinance for Kansas City 
was endorsed by the Chapter. An 
invitation was received from the 
Southern California Chapter to at- 
tend the Semi-Annual meeting at 
Coronado, Calif. Attendance 106. 


MASSACHUSETTS—April 15, 1947. 
The election of the following offi- 
ers for 1947-48 was announced: 
Pp. A. Croney, president; A. Ehren- 
peller, vice president; R. T. Kern, 
ecretary-treasurer. The officers 
ith E. L. Blair, E. A. Dusossoit 
and R. R. Emerson constitute the 
board of governors. Chairmen of 
he various committees are: F. H. 
Brigham, membership; W. H. 
hipp, papers and meetings; C. M. 
. Peterson, social activities. 


MEMPHIS—March 17, 1947. Sub- 
ect: Warm Air Heating. Speaker: 
rank J. Nunlist, Jr., chief engi- 
heer, Mueller Furnace Co. A dis- 
ussion followed Mr. Nunlist’s .in- 
eresting talk. Other Features: The 
hominating committee reported 
‘ith two tickets, red and blue, for 
he election to be held April 21. 
‘ominees on the red ticket were: 
’. C. Ledbetter, president; Walker 
Wellford, Jr., vice president; A. T. 
Bevil, secretary; Carl Fischer, 
reasurer; while the blue ticket 
onsisted of Wano E. Thorpe, pres- 
fent; E. E. Seott, vice president; 
lex T. Bevil, secretary, and Car! 
'ynn, treasurer. Communications 
vere read and ordered filed. Presi- 
ent Ledbetter asked that the mem- 
ership be notified regarding the 
dividual contributions to the re- 
rement fund on the Research Lab- 
ratory building. Attendance 16. 
ttendance ratio 0.46. 


MICHIGAN—April 21, 1947. Sub- 
ject: Technology Tomorrow. Speak- 
er: Dr. Baldwin M. Woods, presi- 
dent of ASHVE and _ director, 
University Extension, University 
of California. His excellent talk 
was thoroughly enjoyed by every- 
one attending and a rising vote 
of thanks was accorded him. 
Earlier in the evening Dr. Woods 
had explained to the chapter mem- 
bers the benefits to be obtained by 
the Society from the success of the 
voluntary drive to reduce the mort- 
gage on the Research Laboratory 
building in Cleveland. Other Fea- 
tures: Reports were given on the 
state of the finances and on the 
Michigan chapter’s plans for an an- 
nual meeting. Attendance 65. 


MINNESOTA—April 8, 1947. Sub- 
ject: Refrigeration and Cooling. 
Speaker: R. C. Jordan, assistant 
head of department of mechanical 
engineering, University of Minne- 
sota. In his talk, Professor Jordan 
covered the history of the develop- 
ment of mechanical methods of cool- 
ing. He presented his topic in an 
interesting manner, using slides to 
illustrate his subject. Other Fea- 
tures: The minutes of the March 
meeting were approved, and the 
Secretary also made an announce- 
ment concerning railroad reserva- 
tions for the Society’s Semi-Annual 
meeting in California. Mr. Law- 
rence reported on the favorable 
progress made toward eliminating 
the mortgage on the Research Lab- 
oratory. A report for the member- 
ship committee was given by Chair- 
man B. F. McLouth, who reported 
that 63 new members had joined 
since last May. Details of the May 
meeting and annual party were also 
announced. Attendance 84. 


NEBRASKA—April 4, 1947. Sub- 
ject: Electrical Appliances and the 
Heat Pump. Speaker: Fay Smith, 
operating manager, Omaha Public 
Power District. That the members 
and their guests found this topic 
very interesting was demonstrated 
by the questions and the lively dis- 
cussion which followed Mr. Smith’s 
talk. All regular business was sus- 
pended. Attendance 21. 


tang, Piping & Air Conditioning, June 1947 





NORTH CAROLINA—February 14, 
1947. Subject: Practical Angles of 


Figuring and Installing Panel 
Heating. Speaker: Ferdinand Jehle, 
director of engineering, Hoffman 
Specialty Co., Indianapolis, Ind. A 
short speech was also given by P. B. 
Gordon, engineer and treasurer of 
Wolff & Munier, Inc., New York, 
N. Y., in which he discussed panel 
heating. Both gentlemen did an ex- 
cellent job presenting their sub- 
jects and handling the discussion 
periods which followed. Other Fea- 
tures: Pres. C. Z. Adams, reporting 
on the Annual Meeting held in 
Cleveland, told of the desire of the 
Society to retire the Research Lab- 
oratory mortgage. A motion was 
carried setting a goal of $200.00 for 
the fund, with each member con- 
tributing $5.00. DeParx Stimson 
discussed the chapter’s summer 
meeting and suggested that it be 
held the week end of June 13 at 
Roaring Gap. Attendance 117. 


NORTH CAROLINA—December 13, 
1946. Subject: The Application of 
Refrigeration to Textile Mill Air 
Conditioning. Speaker: P. L. Da- 
vidson, consulting engineer, Greene- 
ville, S. C. After Mr. Davidson's 
stimulating speech, a lively discus- 
sion period followed. Other Fea- 
tures: A large proportion of those 
present being guests of the chapter, 
Pres. Adams introduced those who 
were from states other than North 
Carolina. E. S. deWitt and K. W. 
Selden, Jr. were thanked for the 
excellent work they had done in 
making the meeting a success. Pro- 
gram chairman, DeParx Stimson, 
reported on plans for the next three 
meetings. Attendance 110. 


NORTHERN OHIO—April 14, 1947. 
Subject: Adhesives and Coatings. 
Speaker: Fred Wehmer assisted by 
T. J. Levake, Minnesota Mining & 
Mfg. Co. Mr. Wehmer demonstrated 


“several adhesives and coatings now 


being used for various purposes, 
such as corrosion prevention, metal 
to metal bonding, sound absorption 
and cementing of insulation: A 
discussion period followed this in- 
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teresting demonstration. Other 
Features: Judge Joseph P. Sullivan 
urged engineers to take an active 
part in important local civic proj- 
ects now underway. Mr. Byers, re- 
porting on progress to date on the 
city code, mentioned that much 
work still needed to be done. A re- 
port was given on the new plan for 
nominating national officers as 
adopted at the January meeting. 
The entertainment committee was 
instructed to make plans for a June 
golf party. Messrs. Taze, Gayman 
and Powers were elected to serve on 
the nominating committee to make 
recommendations for officers for the 
coming year. Attendance 65. At- 
tendance ratio 0.41. 


NortTH TeExAs—April 18, 1947. 
Subject: Radiant Panel Heating 
Research Problems. Speaker: F. W. 
Hutchinson, professor of mechani- 
cal engineering, Purdue University, 
West Lafayette, Ind. Professor 
Hutchinson touched upon the re- 
search problems involved in main- 
taining a constant temperature con- 
trol, location and method of install- 
ing heating panels and solar radia- 
tion as a means of heating. In con- 
clusion, he stated that the research 
program on this type of heating 
was still in its infancy. Slides were 
used to illustrate the various points 
made. The members’ interest in this 
subject was demonstrated in the 
lively discussion period which fol- 


lowed. Other Features: Reports 
were given on the status of the 
membership and on programs for 
future meetings. Attendance 54. 
Attendance ratio 0.68. 


a 
ONTARIO—April 7, 1947. Sub- 
ject: Inspection of Sunnybrook 
Military Hospital. Speakers: A. 


McGregor, A. F. Spencer, depart- 
ment of veterans’ affairs, Sunny- 
brook Military Hospital, and H. H. 
Angus, consulting engineer. Mr. 
McGregor spoke on the reasons why 
Sunnybrook Military Hospital was 
built and for what purpose it was 
intended; Mr. Spencer discussed 
the general construction and engi- 
neering features of the hospital; 
and Mr. Angus, the details of 
mechanical equipment. Mr. W. H. 
Evans extended a vote of thanks on 
behalf of the chapter for a splendid 
meeting and a very enjoyable in- 
spection tour. Other Features: 
D. O. Price submitted the following 
nominees for the coming year: 
D. A. Stott, president; E. G. Spall, 
vice president; H. R. Roth, secre- 
tary-treasurer; A. J. Strain, Wil- 
liam Philip, J. H. Fox, V. J. Jen- 
kinson, ex-officio, for board of 
governors. Attendance 86. Attend- 
ance ratio 0.40. 


PACIFIC NORTHWEST — April 8, 
1947. Joint meeting with the 
Seattle chapter of the ASRE. Chair- 
man Nickerson of the ASRE and 
Pres. R. E. LeRiche of the ASHVE 
opened the meeting and introduced 


Oregon Chapter 1947-48 Officers 


(1. to r.) Pres. C. W. Brissenden, Vice Pres. E. R. Lokey, Sec’y. L. G. Williams, 
Treas. R. C. Chewning, Board of Governors, W. Bruce Morrison, W. R. Norte 
and W. J. Kollas 
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the guests. M. C. McLenna , », 


pervisor, heating and venti 
design, Puget Sound Navy Yay 
Bremerton, Wash., spoke 0) I. 
humidification of Inactivated hip. 
in which he described the v. rio, 
dehumidification method. y» 
tempted both now and after t} e |x» 
war, the problems encounter: | a); 
how they were to a large ¢egre 
successfully solved. Also froin th 
navy yard were: Mr. Mar han 
speaking on the various types 
dehumidifying units 
utilized; and Mr. Sines, who ¢& 
scribed the methods of contro! use: 
for the dehumidification units. | 
visit to inspect the dehumidificatic, 


systems on the carrier Ticonderog, im 


and the battleship Indiana, em 
cluded the interesting and inform: 
tive meeting. Attendance 67 


PHILADELPHIA — April 10, 194 
Subject: Performance Character 
istics of Axial Flow Fans. Speaker 
D. D. Herrman, chief engineer 
Hartzell Propeller Fan Co., Piqu 
Ohio. An open discussion followe 


this interesting talk. Other Fe. 


tures: The treasurer’s, and th 
auditing committee’s reports wer 
read and approved. Officers elect 
for the coming year include: E. } 
Dafter, president; J. O. Kirkbrié 
first vice president; F. H. Buzzar 
second vice president; J. W. 
Elgin, treasurer; L. A. Childs, » 
retary; E. A. Wagner, and othe 
officers as board of governors. 4 
tendance 80. Attendance Ratio (.é! 


PITTSBURGH — April 11, 1% 
Joint dinner meeting with ASR 
Mr. Scanlon, chairman of the mee 
ing, introduced the officers of 
ASHVE Pittsburgh chapter | 
their hosts, the ASRE membersh' 
Subject: Future of Air Conditic 
ing and Refrigeration. Speaker 
G. G. Taubeneck, president and pv 
lisher, Air Conditioning and he 
frigerating News, world-wide tr 
eler and lecturer, and author © 
note. Before discussing his ma! 
topic Mr. Taubeneck spoke brief 
about his new book, One Foot " 
the Door, dealing with the com 
aspects and problems encounter 
in selling. A discussion period f 
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ary 





ing MM Jowed, during which many ques- 
ird tions were asked concerning new 
De I air conditioning and refrigeration 
ips JF materials being produced. All regu- 
0u [jar business was dispensed with. 


last . 
and 
“ PITTSBURGH — March 10, 1947. 
“a Subject: Decommissioning of Naval 
am. 

«Eg Ships. Speaker: E. R. Queer, pro- 
“‘Biifessor of engineering research, 


de Pennsylvania State College, State 
College, Pa. Professor Queer ex- 
_ \fBijplained the process of preserving 
tip fammships from deterioration by means 
og femof dehumidification and sealing the 
con. faaship as a whole. He showed movies, 
m-fewhich the Navy uses to train men 
in the application of the process, to 
illustrate his interesting talk. Other 
Features: John F. Collins, Jr., re- 
porting for the nominating commit- 
ee submitted the following as can- 
didates: D. W. Loucks, president; 
. E. Park, vice president; B. B. 
Reilly, treasurer; C. H. Schneider, 
E. C. Hach, and A. F. Nass for 
board of governors. A report on the 
hapter delegates’ meetings in 
leveland was given by Mr. Loucks. 
Pres. Nass appointed Messrs. Col- 
ins, Moore and Edwards, to write 
p the history of the chapter. At- 
endance 42. Attendance ratio 0.48. 

















Rocky MOUNTAIN — April 2, 
947. Minutes of the previous 
meeting were read and approved, 
fter which Pres. F. L. Adams 
sked for a report of committees. 
off fr. McEahern, chairman of the 
pEfmmnembership committee, announced 
nee faeeW Members. A report for the pro- 
am committee was given by J. F. 
* lohan. Herman Woehlke, treas- 
shit rer, submitted the final report for 

e fiscal year. Candidates for the 
kerear 1947-1948 were unanimously 

lected as follows: J. F. Mohan, 

esident; B. A. Brickham, vice 

esident; H. C. Kugeler, secre- 


4 ary; C. B. Hickey, treasurer; F. 
. Trautman, F, C. Allen and Frank 
ry " Adams, for board of governors. 
ail tiring president Adams thanked 
’ € officers and members for their 
| (e@® cooperation during the year. 


ttendance 19, 
14 


St. Louis—March 4, 1947. Sub- 
ject: Air Conditioning Systems for 
Multi-Story, Multi-Room Buildings. 
Speaker: C. L. Ringquist, manager, 
air conditioning department, The 
Trane Co., La Crosse, Wis. Mr. 
Ringquist described the survey and 
investigation of the potentialities 
of such systems made by his com- 
pany, and of their final selection of 
a system which they would offer to 
the trade. He described in detail 
and illustrated with slides the de- 
velopment of recirculating type 
room units... Pres. B. C. Simons 
thanked the speaker for a very in- 
teresting lecture. Other Features: 
A motion was carried to have Presi- 
dent Simons appoint a committee to 
arrange for the spring social party. 
A nominating committee to select 
candidates for 1947-48 officers was 
chosen. A letter from the Society 
for a Uniform Law Covering Pres- 
sure Vessels and Boilers was read 
and referred to the legislative com- 
mittee. J. S. Rosebrough submitted 
a report on the treasury and W. J. 
Oonk reported for the membership 
committee. Attendance 44. 


SOUTHERN CALIFORNIA — March 
12, 1947. Subject: The Trend in 
Theater Air Conditioning. Speaker: 
J. W. Banteau, chief engineer, Fox 
West Coast Theaters. Mr. Banteau 
traced the changes in air condition- 
ing. He cited the problems which 
were encountered in different parts 
of the theater, pointing out that 
adequate exhaust is required in bal- 
conies where smoking is permitted. 
At the close of his interesting talk, 
he explained that the redesign of 
old theaters on the basis of new 
knowledge provided a very lucrative 
field for the air conditioning trade. 
Other Features: A report on chap- 
ter finances was submitted by J. L. 
Blake. J. S. Earhart reported on 
the fund for the mortgage on the 
Research Laboratory, and on the 
progress of a bill to register engi- 
neers in the state of California. At- 
tendance 86. 


Utan—April 10, 1947. Subject: 
Radiant Heating and Controls. 
Speaker: Ferdinand Jehle, director 
of heating, Hoffman Specialty Co., 
Indianapolis, Ind. Mr. Jehle cov- 
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ered in detail the steps followed in 
designing a typical panel heating 
system, emphasizing the use of 
graphs for the determination of 
mean radiant temperature, panel 
loading and coil spacing. Numerous 
questions were asked of Mr. Jehle 
by the members and guests, at the 
conclusion of his well presented 
talk. Other Features: Retiring 
president J. T. Young outlined the 
activities of the Utah chapter dur- 
ing the past year, after which he 
thanked his officers and committees 
for their fine cooperation, and 
turned the gavel over to president 
elect, Earl V. Gritton. On behalf of 
the chapter and as a token of appre- 
ciation, President Gritton pre- 
sented Mr. Young with a Society 
emblem lapel pin set with a ruby. 
Attendance 44. 


WASHINGTON, D. C.— March 6, 
1947. Dinner meeting held in con- 
junction with the ASRE. C. S&. 
Stackpole acted as toastmaster. H. 
A. Magnuson gave a humorous ver- 
sion of the elements of heating 
and refrigeration, after which the 
main speaker of the evening G. W. 
Meek, consulting engineer, spoke on 
the subject, Principles of Air Con- 
ditioning and Refrigeration as Ap- 
plied to Quick Freezing. Atten- 
dance 168. 


WESTERN NEW YoRK—March 3, 
1947. Joint meeting with the On- 
tario chapter. V. J. Jenkinson, 
president of the Ontario chapter 
presided. Various members of both 
chapters presented papers on Fu- 
ture Trends in Heating, after which 
the meeting was opened to general 
discussion. C. Lanze Rumble, man- 
ager, G. M. C. Canadian truck di- 
vision, presented Rumble’s Ram- 
bles. Highlight of the joint meeting 
was the dinner and entertainment 
arranged by the Ontario chapter. 
All regular business was dispensed 
with. Western New York Atten- 
dance 31. Total Attendance 120. 


WESTERN NEW YorK—February 
10, 1947. Subject: Personal Experi- 














ences in Germany. Speaker: Rich- 
ard D. Madison, research engineer, 
Buffalo Forge Co., Buffalo, N. Y. 
Mr. Madison, who was sent to Ger- 
many to observe and compile in- 
formation on German fan design 
and manufacture after V-E day, 
gave a comprehensive talk on his 
personal experiences in that coun- 
try. Other Features: Reports on 
the Cleveland meeting were sub- 
mitted by President Seelbach, G. E. 
Adema and Ed Wilcox, who en- 
lightened members on national dele- 
gate assignments, Research Labo- 
ratory mortgage reduction plan 
contributions and technical discus- 
sions which were conducted during 
the meetings. A brief talk on the 
purpose and plans of the Technical 
Societies Council and its coordina- 
tion of some 21 local groups was 
given by Mr. Moselle. Attendance 
52. 


WESTERN MICHIGAN—March 26, 
1947. Subject: The Pitfalls of Part- 
nerships. Speaker: William Wise, 
lawyer. In his speech Mr. Wise 
reached the conclusion that a firm 
should be incorporated to protect 
all the partners. A lengthy question 
period followed. Other Features: 
The chapter again was host to those 
attending the forced warm air short 
course at Michigan State College. 
A report in which they stated that 
many of the men attending these 
courses came from other states, one 






traveling a distance of 968 miles, 
was given by E. B. Root, Bruce Mc- 
Louth, and C. H. Pesterfield. J. H. 
Van Alsburg gave an amusing por- 
trayal of some of the things which 
happened in the South Pacific. At- 
tendance 325. 


WESTERN MICHIGAN — February 
10, 1947. Subject: Reports on the 
Annual Meeting in Cleveland. T. D. 
Stafford gave an excellent descrip- 
tion of the dedication of the new 
Research Laboratory. The various 
technical papers given at this meet- 
ing were discussed and a report was 
given on the panel heating forum 
held at Cleveland. A discussion in- 
volving panel heating followed, with 
John Wieland giving a very inter- 
esting report on controlling the 
panel heating systems. M. S. Sahab 
and J. A. Oberlin spoke on their 
impressions of the exhibits at the 
meeting. Other Features: After be- 
ing informed that help from the 
ASHVE in modernizing the vari- 
ous codes in the City of Grand 
Rapids, would be appreciated, a mo- 
tion was carried that the presi- 
dent appoint a committee, to work 
with the city on these codes. Mr. 
Van Alsburg asked that members 
seriously consider contributing 
more toward reducing the Research 
Laboratory mortgage. 


WESTERN MICHIGAN — January 
13, 1947. Subject: Public Relations 
Work with Pacific Island Natives. 
Speaker: Sam Street Hughes, for- 
mer Mayor of Lansing, Mich. In 
his interesting talk Mr. Hughes 
expressed the opinion that our 
armed forces did a very good job 

















of improving relations with n 
on some of the islands i: 
Pacific. This was due, in 
cases, to their democratic 
Other Features: As this wa 
dies’ Night, all regular bu 
was suspended. Attendance & 


WASHINGTON, D. C., CHAPTERS 


OF ASHVE AND ASRE HOLD 
JOINT MEETING 


A joint meeting of the ASHYV} 
and the ASRE was held in Was). 
ington, D. C., March 6. The pri; 
cipal speaker of the evening, Georg, 


W. Meek, consulting enginee 
member of ASHVE, spoke tx 


170 members and guests of both So. 
Mr. Meek was assisted j 
Principle 


cieties. 
presenting his subject, 


' 
al 


afar 


of Air Conditioning and Refriger 


tion, by Van R. H. Greene, Jr., Ne 


York, N. Y. 


Mr. Meek described the variou 
systems and the techniques used 
quick freezing. He pointed out that 
though the result was the same i: 


all of the four general types, 


choice of system was a matter 
economics which must take into con- 
sideration maintenance, as wel! a 


first and operating costs. 


Preceding Mr. Meek’s talk, H. 4 
Magnuson gave a humorous versi 
of the elements of heating and re 


frigeration. 


Other prominent members otf t! 
ASHVE, Washington, D. C. Chap 


ter present included: Paul 


Achenback, treasurer; L. Bert N) 


Jr., president; H. H. Hill, vic 
president, and W. H. Littlefor 
past president and membe: 


board of governors. 


Quick Freezing Described at Joint Meeting of ASHVE and ASRE 


The Speakers’ Table included Messrs. F. L. Grant, W. H. Littleford, A. S. Mitchell, H. H. Hill, W. H. Volker, Van R. 
Greene, G. W. Meek, (speaker) C. C. Stackpole, H. S. Hill, Alfred Chadburn, L. Bert Nye, Jr.. M. C. Turpin, P. & 


Achenback, W. S. Woodside, Dr. E. C. McCracken, and Herman Spoehrer 


the 
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Candidates for Membership 
ERS 
The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
pr membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
nts and their references shall be printed in the next issue of the JouRNAL of the Society*or sent to the members in other 
Vp Mgpproved manner as ordered bef the Council. When replies are received from references, the Candidate’s application 
hall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 
ish- When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and as- 
rin. yned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
re uring the past month 87 applications for membership have been received and the names of these men and their spon- 
* rs are published in the following list. 
and Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 


‘ore Me Council, urge members to assume their share of responsibility of receiving these candidates into membership by advis- 
‘or hi 
i 


| in is the duty of every member to promote. 


ng the Secretary promptly of any whose eligibility for members 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


is in any way questioned. 


ples Unless objection is made by some member by June 25, 1947, these candidates will be balloted upon by the Council. 
hose elected to membership will be notified by the Secretary immediately after election. 


oer, IrvING G., JR., Mech. Engr., G. M. Simonson. Pro- 
posers: G. M. Simonson, N. A. Melnick. SECONDERS: 
jous P. R. Babcock, E. H. Goins. 
1 ip nprew, GorpOoN J., Htg. & Indus. Engr., W. T. Andrew 
hat Co. Proposers: W. H. Old, W. G. Boales. SECONDERs: 
a] G. W. Akers, H. H. Hughson. 
P ISTEAD, WILLIAM C., JR., Student, Vanderbilt Univer- 
the sity. Proposers: Foskett Brown, W. C. Armistead. SeEc- 
of onpeRS: W. F. Swats, E. C. Horn. 


neal pwin, Kari F., Jr., Cons. Engr., Clyde E. Bentley. 
| as (Advancement) Proposers: C. E. Bentley, H. V. 
Hickman. SecONDERS: D. F. Owens, N. H. Peterson. 
ett, GeoRGE M., Sales & Application Engr., Gulf 
JA Oil Corp. Proposers: W. A. Johnson, H. C. Kelly. Sxc- 
sion onDERS: E. C. Marsden, B. J. Wahlin. 

Nis, RAYMOND R., Chief Engr., Contractors Refrigera- 
tion Corp. (Advancement) Proposers: I. G. Jalonack, 
R. L. Stinard. Seconpers: G. A. Belsky, M. B. 
the Hulsapple*. 

PRGER, JOHN V., Refrig. & Air Cond. Engr., McCombs 
lap Refrigeration Supply Co. Proposers: J. H. McCabe, F. L. 
R. 7 Adams. SeconDERS: G. D. Maves, J. J. Johnson. 

Nye, HAM, Bruce H., Htg. Engr., Nelson Co. PROPOSERs: 
vies William Dixon, W. W. Jaffke. Seconpers: F. R. Bishop, 
R. C. Champlin. 

UM, HERMAN, JR., Cons. Engr. (Advancement) Pro- 
Ze rosers: M. L. Brown, C. R. Gardner. SpconpERS: J. A. 
Ray, Ross Zumwalt. 

bbe, WILLIAM R., Student, Purdue University. Pro- 
posers: W. T. Miller, F. W. Hutchinson. Spconpers: H. 
E. Venemann*, C. F. Warner. 


ord, 













PRBMAN, ALBERT L., Dir., Massachusetts Department of 
Public Health. Proposers: C. P. Yaglou, C. M. F. 
Peterson. SECONDERS: James Holt, C.-E. A. Winslow. 
OSE, OLIVER P., Sales, Murphy & Miller, Inc. PRoposers: 
il. J. Bamond, S. R. Lewis. Seconpers: S. I. Rottmayer, 
. M. Mittendorff. 


1EL, Davip C., Asst. Jr. Indus. Engr., Arkansas Louisi- 
a Gas Co. Proposers: L. D. Parsons, Jr., S. W. Beaty. 

SECONDERS: E. J. Kearby, O. H. Atkins. 

MUTI, HERBERT, Partner, Charles Demuth & Sons. Pro- 

SERS: K. J. Wagoner, H. B. Raymore*. SECONDERS: 

L. Crump, R. F. Duysters.* 

PPMANN, ARTHUR C., Pres., Deppmann & Furney Plumb- 

& Heating Co. Proposers: Frank O’Connell*, 


William Whalen*. SEcoNpERS: Tyrus Tifft*, W. T. 
Ndrews*, 







Non-member. 





DILLARD, JOSEPH P., Mfrs. Repr. Proposers: A. B. Ullrich, 
Jr., J. A. Ray. SECONDERS: Ross Zumwalt, Herman Blum. 


EAMER, MAURICE B., Tech. Asst., London County Council. 
Proposers: E. L. Taylor, J. R. McKechnie*. SECONDERS: 
G. W. Field*, J. P. Garrett*. 

ERICKSON, EINAR T., Research Engr., University of Minne- 
sota. Proposers: A. B. Algren, H. C. Mills. SECONDERS: 
L. C. Gross, C. T. Lawrence. 

EZELL, Puiuie B., Sales Engr., Bryant-Brown Co. PRo- 
PoserRS: D. A. Brown, H. C. Will. Spconpers: J. L. 
Ibison, R. B. Johnson. 


FARKAS, FRANK S., Htg. & Vent. Engr., V. J. Hagan Co., 
Inc. Proposers: B. G. Peterson, W. V. Hagan. SEc- 
ONDERS: G. W. Colburn, R. C. Harris. 

FISCHER, FRED C., Vice-Pres., Sink & Edwards. PRoposERs: 
J. T. Hardin, I. W. Cotton. Seconpers: S. E. 
Fenstermaker, T. R. Davis. 

FISCHER, WILLIAM F., Chief Engr., Edison Marquette Co. 
Proposers: Earle Shultz, O. W. Dauber. Seconpers: J. C. 
Butler*, G. G. Freyder. 

FISHER, ERNEstT F., Engr., Faraday Engineering Co. Pro- 
posers: W. A. Russell, H. C. Sharp. SpecoNpERS: James 
Barry, Jr., George Myers. \ 


GLASPIE, DONALD L., Student, Purdue University. Pro- 
POosERS: W. T. Miller, F. W. Hutchinson. SpCONDERs: 
D. S. Clark*, H. G. Venemann*. 

GRADY, EDMUND J., Sales Mgr., Pacific Steel Boiler Div., 
United States Radiator Corp. Proposers: R. E. Connell, 
A. A. Emrick. SEconpers: F. H. Blackmore, C. M. 
Baumgardner. 

GUIBERT, RAUL, Contr. Engr. 
Kuhlmann, C. H. B. Hotchkiss. 
Podnossoff*, C. R. McConner. 


PROPOSERS : Rudolf 
SECONDERS: Jules 


HALL, Rospert E., Student, University of Oklahoma. Pro- 
posers: E. F. Dawson, F. S. Roop. Seconpers: J. B. 
Wiley*, A. E. Willoughby’. 

HANEY, ARNOLD A., Mgr., Refrig. & Air Cond. Dept., N. O. 
Nelson Co. Proposers: F. C. Brandt, J. A. Walsh. Spec- 
ONDERS: H. E. Bovay, Jr., C. L. Boehler. 

HARGIS, ALEXANDER H., Engrg. Draftsman, T. F. Hargis, 
Jr. Proposers: Robert Leichnitz, J. H. Faulkner. Sec- 
ONDERS: W. H. Rottie*. T. F. Hargis, Jr.* 

HARTNETT, DANIEL E., Wigman Co. Proposers: G. W. 
Colburn, R. C. Harris. SECONDERS: B. G. Peterson, C. A. 
Failor. 

HIERONYMUS, Rex E., Partner, Aldis & Co. PRoposers: 
O. J. Prentice, C. M. Burnam, Jr. Seconpers: J. J. 
Hayes, S. R. Lewis. 

















TI’ OAGLAND, EVERETT J., Sales Engr., Johnson Service Co. 
Proposers: J. H. Colby, M. F. Rather. SEcONDERS: Joe 
Wheeler, Jr., R. S. Sullivan*. 

HOLLAND, JOHN W., Design Engr., H. E. Bovay, Jr. PrRo- 
POsERS: F. C. Brandt, H. E. Bovay, Jr. Seconpers: J. L. 
Ibison, W. L. Barnes. 

HorRNE, LESTER N., Dir., Charrington, Gardner, Locket & 
Co., Ltd. Proposers: R. C. Cross, K. C. Richmond. SEc- 
ONDERS: G. F. J. Murray, G. J. Happerfield. 

Hurst, STEPHEN G., Sales Promotion, American Radiator 
& Standard Sanitary Corp. PrRoposers: G. M. Simonson, 
P. R. Babcock. SEcoNpDERS: D. I. Murphy, L. H. Cochran. 

HYMAN, CHARLES A., Asst. Chief Power & Fuel Engr., 
Carnegie Illinois Steel Corp. Proposers: C. E. Price, 
C. M. Burnam, Jr. Seconpers: W. J. Osborn, M. H. 
Morgan. 


JOHNSTON, T. WALTER, Mgr., Auburn Sheet Metal Works. 
Proposers: M. E. Harrison, C. D. Williams. SECONDERS: 
D. L. Williams, O. D. Paulson. 

JUNGELS, JOHN W., Mgr., Differential Htg. & Service, C. 
A. Dunham Co. Proposers: C. M. Brigham, O. J. 
Prentice. SECONDERS: C. M. Burnam, Jr., R. K. Rouse*. 


KABER, WILLIAM C., Steam Sales Engr., Union Electric 
Company of Missouri. Proposers: Roy McQuitty, B. C. 
Simons. SECONDERS: J. S. Malone, J. J. Blackmore. 

KELLER, DwIGuT L., Automatic Heat Co. Proposers: J. T. 

Lynch, G. B. Rodenheiser. SEconpEeRS: H. C. Sharp, 

James Barrv, Jr. 

EPERLING, HAROLD R., Bldg. Service Engr., Gilbert Asso- 

ciates, Inc. PRorOSexS: ii. C. Baker, J. w. siabon. S=zC- 

ONDERS: H. K. King, G. N. Matz. 

KING, Davin J., Sales Engr., American Blower Corp. PRo- 
POSERS: H. E. Paetz, W. H. Old. Seconpers: W. C. 
Randall, J. S. Kilner. 

KINGSBURY, J. WARREN, Pres., Chester Utilities, Inc. Pro- 
posers: H. L. Hosking, J. H. Carson. SECONDERS: E. J. 
Ritchie, R. W. Cumming. 

Kipp, HENRY J., General Engineering & Manufacturing Co. 
Proposers: H. C. Sharp, M. F. Carlock. Seconpers: D. J. 
Fagin, W. A. Klein. 

KNIGHT, THOMAS M., Engr. PrRoposers: W. K. Karsunky, 
T. H. Urdahl. SeconpeRS: James Posey, A. E. Beitzell. 

KoOLBER. IRVING A., Student, Purdue University. PRoPoSERs: 
W. T. Miller, F. W. Hutchinson. SeconpeRs: H. G. 
Venemann*, H. L. O’Brien*. 

KORNBLUM, HERBERT R., Davis & Warshow. 
J. T. Falk, M. L. Bloomfield*. SECONDERsS: 
Stork*, E. B. Smith*. * 

KRAMER, JOHN J., Application & Design Engr., American 
Blower Corp. Proposers: Emanuel Feinberg, H. E. 
Paetz. SECONDERS: N. B. Elliott, W. H. Old. 


LANDGRAF, GEORGE F., Vice-Pres., Trion, Inc. PROPOSERS: 
E. H. Reismeyer, Jr., A. F. Nass. SECONDERS: O. L. 
Williams, H. J. Kirkendall. 

LARSON, H. B. R., Partner, The Markson Co. PROPOSERS: 
R. H. Lee, E. C. Streater. SEcONpERS: A. B. Algren, 
J. A. Sandberg. 

LARTER, EARLE A., Supt. of Mech. Trades, H. H. Angus & 
Associates. Proposers: H. H. Angus, M. S. Woollard. 
SECONDERS: A. M. Clark, Arthur Nearingburg. 

LEBMAN, FRANK M., Student, Washington University. Pro- 
posers: F. E. Ince, C. H. Burnap. SeEcoNnpeRS: S. M. 
Kennard, E. P. Harder. 

LEWIN, BRAM J., Engr., Lewin-Mathes Co. PROPOSERS: 
J. J. Blackmore, C. F. Ahrens. SECONDERS: B. C. Simons, 
H. C. Sharp. 

LuNpT, ERNEST C., Pres., Ernest C. Lundt, Inc. PrRo- 
posers: M. C. Christesen, R. W. Cumming. SECONDERS: 
L. C. Medcalf, Louis Barfus. 


MARSHALL, WILLIAM, Mech. Engr., Lawrence Peterson & 
Associates. Proposers: Ernest Szekely, Rex Vernon, 
SECONDERS: B. M. Kluge, R. D. Rodwell. 


— 


PROPOSERS : 
Wilford 


132 


MARTIN THOMAS B., Engr., 
Martin Marsalis, J. R. May*. 
Sawdon, John Drake*. 


Burdon Co. PROP sERs 
SECONDERS: W |i; 


MARTIN, THOMAs I., JR., Asst. to Prod. Mgr., Insu atio, 
Div., Reynolds Metals Co. Proposers: E. R. Queer, |. k 


Thulman. SeEconpERs: R. S. Dill, T. H. Urdahl. 

MESSENGER, A. R., Engr., Howard R. Green Co. PROP« sp; 
C. W. Schultz, J. A. Holbrook. SECONDERS:  ¢. \ 
Helstrom, R. W. Booth. 


MILLER, WILLIAM O., Mech. Engr., The Austin Co. Ppp. 
POSERS: D. P. Holmes, D. F. Owens. SECONDERS: T. | 


White, H. V. Hickman. 

MILLS, DANIEL M., Megr., 
Proposers: B. F. Fisher, A. 
A. F. Barnes, R. E. Taylor. 

Mints, ALBERT,~ Tech. Dir., Spirax Manufacturing | 
Ltd. Proposers: Rowan Powers, Robert Dunn. &: 
ONDERS: Louis Barfus, E. E. Welles*. 

MINICK, ALVIN L., Chief Machinist Mate, U. S. Nay 
Proposers: C. C. Carson, A. S. Gates, Jr. SECONDER: 
A. E. DeSomma, W. W. Juvenal*. 

MorGan, W. RALPH, Products Engineering Co. PRoposens 
P. E. Seepe, D. J. Michelson. SeEcoNpeRS: G. D. Gule 
Leo Sudderth, Jr. 

MUELLER, JEROME F., Htg. Engr., Standard Sheet Meta 
Works, Inc. PROPOSERS: 
Heywood. Seconpers C. W. Freeman, L. O. R. Clark 

Murpuy, THOMAS E., Asst. Chem. Engr., Lincoln Elect: 
Co. Proposers: T. O. Murphy, E. J. Sable. Spconpers 
Cc. O. Miller*, Allan Gordon*. 


F. J. Evans Engineerin: ( 
M. Chase, Jr. SECON ver: 


O’CALLAGHAN, LELAND J., Vice-Pres. & Gen. Mgr., Dealer 
Supply Co., Ince. 
Garrard. Speconpers: W. J. McKinney, H. K. McCain 


RiCHARD A., JR., Jr. Engy., Carrier Corp. PRopostr: 
SECONDERS: C. V. Fen 


PISK2, 
R. S. Arnold, M. J. Wilson. 
W. J. McKinney. 


ROBINSON, PARKE D., Research Engr., Stainless & Ste 
Products Co. Proposers: A. B. Algren, H. C. Milk 
Seconpers: L. C. Gross, C. T. Lawrence. 

RuBIN, SAUL, Joy Manufacturing Co. Proposers: T. # 
Troller, C. P. Jenkins. SecoNnperRs: L. G. Seigel, L. | 
Hays”*. 


SHILLER, BENJAMIN P., Chief Estimator, Young Brother 
Co. Proposers: Richard Stites, R. H. Oberschulte. S: 
ONDERS: R. D. Randall, E. W. Conover. 

SIMPKINS, ARTHUR C., Mgr., Mech, Dept., Canadian Con 
stock Co., Ltd. Proposers: D. O. Price, D. A. Long 
SeconpDerRs: G. P. Cooper, William Philip. 

SmitH, DoNALpD S., Jr. Engr., Natkin & Co. PRopossx: 
J. W. Marshall, H. L. DeVines. SEcoNpERS: D. M. Milk 
R. H. Wittbold. 

STEVENS, FRANCIS D., Chief Engr., Frigid Freeze Di 
Noma Electric Corp. Proposers: H. B. Prewitt, J. ! 
Murdoch. SeEcoNDERS: W. D. Ludwig, H. R. James. 

Swan, RicwarpD E., Pres., Hirsch-Swan Corp. PROPOSERS 
E. W. Gray, G. T. Donceel. Seconpers: E. F. Dawse 
W. W. Frankfurt. 


THORNBURG, BARNEY M., Owner, Barney Thornburg P|um> 
ing & Lead. Proposers: W. R. Norte, E. R. Lokey. S2 
ONDERS: T. H. McClung, R. C. Chewning. 


WAHNQuUIST, CARL J., Jr., Crane Co. Proposers: E. ! 
Clement, R. M. Toucey. Seconpers: J. J. Moore, T.! 
Arnold. 

WALTERS, RICHARD R., Sales Engr., Modine Manufactur™ 
Co. Proposers: L. K. Reisberg, C. R. Bredeson. S# 
ONDERS: William Sturm, L. C. Gross. 

WATCHLER, WILLARD J., Asst. to Chief Engr., Clevela™ 
Steel Products Corp. Proposers: R. B. Engdahl, J.° 
Cunningham. SECONDERS: S. Konzo, J. F. Donnelly 

WEBSTER, GEORGE C., Engr., John G. Webster. Proposi® 
E. H. Lloyd, W. E. Kingswell. Seconpers: A. ! 
DeVore, R. L. Bridgman. 
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H. B. Van Zelm, Walte 


Proposers: Leo Sudderth, Jr., W. \8 
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Non-member. 





WenpeL, Freperick E., Project Mgr., The Frank A. Me- 
Rride Co. Proposers: E. T. Best, F. P. Montesano. 
SpconperS: J. N. McBride, Joe Wheeler, Jr. 

West, LioneL C., Retail Engr., Iron Fireman Manufactur- 
ing Co. Proposers: H. S. Moore, J. H. Fox. SEconb- 
ers: Malcolm Todd, D. H. Butler. 

WuitTAKER, Georrrey S., Mech. Engr., Albert Kahn Asso- 
ciated Architects & Engineers. PROPOSERS: Saul 
Saulson, H. E. Ziel. Seconpers: W. H. Old, E. H. Clark. 

WurrtterR, FRANK W., Sales Engr., American Oil Burner 
Corp. Proposers: M. C. Stuart, F. V. Larkin*. Segc- 
onpers: T. E. Jackson*, B. K. Erdoss*. 

Witt, DonaLp S., Sales Engr., Payne Furnace Co. Pro- 
posers: A. B. Banowsky, Art Theobald. SmCONDERs: 
A. J. Horn, J. C. Mueller. 


Hayes, S. R. Lewis. 





PRo- 
POSERS: H. G. McCullough, F. B. Millham. SECONDERs: 
H. H. Mather, E. J. Meloney. 


WILSON, JOHN F., Asst. Engr., S. S. Frete, Jr., Inc. 


YounG, Ropert H., Jr., Htg. Engr., A. P. Engelhart Co. 
Proposers: R. K. Milward, R. D. Randall. SECONDERs: 
H. A. Paetz, R. H. Oberschulte. 


ZENAN, JOHN G., Designing Engr., Paramount Pictures, 
Inc. Proposers: Carlyle Artran, J. F. Park. Seconp- 
ERS: J. D. Owen, Art Theobald. 


Candidates Elected 


In the past issues of the JOURNAL of the Society the names of the following men were listed as Candidates for Member- 


bal 


8, of the By-Laws, the following list of candidates elected: 


Members 


Arnot, M. H., Chief, Mech. Stds. Div., National Housing 
Agency, Washington, D. C. 

BeckER, Puiuip F., Elec. Engr., Board of Transportation, 
New York, N. Y. 

Bropeck, Roy A., Htg. & Vent. Engr., B. F. Shearer Co., 
Seattle, Wash. 

BuFFALANO, AuGust C., Sales Engr., Johnson Service Co., 
New York, N. Y. 
Cromiz, Ropert W., Engr., Hajoca Corp., Lansdowne, Pa. 
DurBiIn, STEPHEN A., Dist. Mgr., Air Cond. Dept., General 
Electric Co., Kansas City, Mo. 
FARRINGTON, WILLIAM R., Pres., 
Detroit, Mich. 

Feper, NATHAN, Vice-Pres., E. Kalisch, Inc., New York, 
N. Y. (Advancement) 

GARNER, RoBerT V., Megr., Air Cond. Dept., The Frank A. 
McBride Co., Paterson, N. J. 

GELLERT, Louis W., Sanitary & Htg. Engr., Shaw, Naess & 
Murphy, Chicago, Ill. (Advancement) 

GortHe, SAM P., Research Engr., University of Florida, 
Gainesville, Fla. 

Grant, Eric C., Project Engr., Anemostat Corporation of 
America, New York, N. Y. 

Gruircu, Jerry M., Vice-Pres., The O. A. Sutton Corp., 
Wichita, Kans. 

HARTMANN, HENRY, Cons. Engr., Brooklyn Union Gas Co., 
Brooklyn, N. Y. 

HATZENBUEHLER, EpWIN J., Mgr., Indus. & Comm’l. Gas 
Dept., Lone Star Gas Co., Dallas, Tex. 

HEIDENREICH, GEORGE, Htg. & Vent. Specialist, Indianapolis, 
Ind. (Reinstatement) 

HERMAN, Maurice, Engr., Ateliers de Construction D’Evere, 
Brussels, Belgium. 

HuesNer, WILLIAM O., Tech. Editor, Anemostat Corpora- 
tion of America, New York, N. Y. 
Jennincs, Harvey S., Dist. Mgr. & Sales Engr.., 
Minneapolis-Honeywell Regulator Co., Spokane, Wash. 
Jensen, J. Esse, Chief Engr., Western Blower Co., Seattle, 
Wash. 

Joy, FRANK A., U. S. Navy, Bureau of Ships, Washington, 
D>. G 

Kane, ArtTHUR T., Cons. Engr., Seattle, Wash. 

KeeLer, Forrest J., Htg. & Vent. Supvsr., Los Angeles 
Board of Education, Los Angeles, Calif. 

Martic, Ropert W., Vice-Pres., Farnes & Martig, Inc., 
Portland, Ore. 

McNamara, GEorGE Q., Sales Engr. & Owner, George Q. 
McNamara, Inc., Detroit, Mich. 


The Farrington Co., 
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MEFFERT, GEORGE H., Chief Engr., Martin-Johnson Engi- 
neering Co., Dallas, Tex. (Reinstatement & Advancement) 

MENEFEE, JESSE I., Arkansas Louisiana Gas Co., Shreve- 
port, La. (Reinstatement) 

Mowrey, Cari F., Dist. Repr., Air Cond. Dept., General 
Electric Co., Pittsburgh, Pa. 

NELSON, CHARLES E., Sales Repr., Johnson Service Co., New 
York, N. Y. 
ROBINSON, EpGAR R., Plant Constr. & Layout Engr., RCA 
Manufacturing Co., Inc., Camden, N. J. (Advancement) 
SCHULER, WILLIAM R., Engr., Lasher & Fitzsimmons, Utica, 
N. Y. 

SKINNER, NeIL D., Pres., Hoffman Specialty Co., Indian- 
apolis, Ind. 

SmitH, Epwarp 0O., Asst. Mgr., Inspection Dept., Eastern 
Gas & Fuel Associates, Pittsburgh, Pa. 

Stres, Louis H., Engr., Charles E. Crone Co., Chicago, III. 

TayLor, DaANieEL G., Chief Test Engr., Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. 

TUCKER, RALPH E., Bldg. Supt., Foley Bros., Houston, Tex. 
(Reinstatement) 

WARNECKE, RoBerT I., Chief Engr., Roberts-Gordon Appli- 
ance Corp., Buffalo, N. Y. 

Woop, Davip J., Mgr., York Corp., Cincinnati, Ohio (Ad- 
vancement) 


Associate Members 


ANDERSON, RAYMOND O., Research Coordinator, Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. 

BAKSA, STEPHEN, Utility Engr., Johnson & Johnson, New 
Brunswick, N. J. 

Bowers, ORRIN E., Engr. & Sales Mgr., Boyle Fuel Co., 
Spokane, Wash. 

BuLYK, JOHN, Chief Draftsman, New York Port of Em- 
barkation, Brooklyn, N. Y. 

BurGEss, Russet. H., Sales Engr., Drying Systems, Inc 
Chicago, Ill. 

Casey, JOHN J., Mgr., Htg. & Plbg. Dept., Dealers Service 
& Supply Co., St. Louis, Mo. 

Coucn, Henry J., Engr., Air Filter & Equipment Co., 
Chicago, Il. 

FARQUHAR, HaroLp F., Engr., The Farquhar Furnace Co., 
Wilmington, Ohio. 

Fay, ALLYN C., Div. Mgr., Plbg. & Htg. Div., Montgomery- 
Ward & Co., Jamaica, N. Y. 

FiLacG, Louis F., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co., Washington, D. C. 

GAYLORD, ASA K., Engr., Montag Stove & Furnace Works, 
Portland, Ore. 
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GOANS, JOHN W., Res. & Comm’! Htg. Specialist, Knoxville 
Utilities Board, Knoxville, Tenn. 

GRIEFNOW, OTTto W., Chief Engr., The Waterman- 
Waterbury Co., Minneapolis, Minn. 

GROBLER, Pieter S., Engr., Provincial Administration, 
Kroonstad, South Africa. 

HANKS, CHARLES M., Sales Engr., Parker Building Special- 
ties, Inc., San Francisco, Calif. 

HARPER, DONALD R., Sales Repr., Union Iron Works, Cleve- 
land, Ohio. 

HARRYMAN, MERL M., Application Engr., Becklean Co., 
Kansas City, Mo. 

HUNGERFORD, I. WAYNE, Pres., Maintenance, Inc., Meriden, 
Conn. 

JOHNSON, RICHARD W., Sales Repr., Republic Heaters Co., 
Minneapolis, Minn. 

JOHNSON, WALTER L., Sales Engr., Norman S. Wright & 
Co., Seattle, Wash. 

KIMBROUGH, CHARLES W., General 
Chicago, IIl. 

LEE, ARTHUR R., Sales Mgr., California Steam & Plumbing 
Supply Co., San Francisco, Calif. 

LOEBSACK, VICTOR H., Partner, Thomas W. Williamson & 
Co., Topeka, Kans. 

LowE, STANLEY C., Combustion Engr., Dominion Coal Co., 
Ltd., Montreal, Que., Canada. 

LUNDY, RALPH B., Sales Engr., Parker Building Specialties 
Co., San Francisco, Calif. 

LYNN, JOHN F., Htg. & Designing Engr., Lennox Furnace 
Co., Syracuse, N. Y. 

MayYsE, FLoyp M., Branch Megr., Westinghouse Electric 
Corp., Houston, Tex. 

McCuTcHEON, Davin C., Mgr., Htg. & Air Cond. Div., The 
Crosbie Co., Washington, D. C. 

MEAGHER, THOMAS F., Pres., Tom Meagher & Associates, 
Spokane, Wash. 

MECHLING, J. CLINTON, Branch Mgr., American Radiator & 
Standard Sanitary Corp., Denver, Colo. 

MICHELSON, ROBERT L., Sales Engr., Minneapolis-Honeywell 
Regulator Co., Washington, D. C. 

MILLER, WILLIAM §S., Field Engr. & Supt., Huffman & 
Wolfe Co., Atlanta, Ga. 

NAGLE, CHARLES J., Owner, Herkimer, N. Y. 

NITZBERG, SAMUEL H., Pres., Atlantic Pipebending & Fabri- 
cating Corp., Edgewater, N. J. 

O’CONNOR, JAMES, JR., Jr. Engr., Martyn Bros., Inc., Dallas, 
Tex. 

PEREZ, WILLIAM M., Factory Repr., Autogas Co., Perry, 
| oh 

Peters, WILLIAM F., III, Research Engr., Anemostat Cor- 
poration of America, New York, N. Y. 

PETERSEN, RoBerRT W., Asst. Htg. Mgr., Bell Plumbing & 
Heating Co., Denver, Colo. 

POHLE, KENNETH F., Pres., Hirschman-Pohle Co., 
Le Roy, N. Y. (Reinstatement) 

RANDLEMAN, KENNETH B., Refrig. & Air Cond. Mgr., 
Mideke Supply Co., Oklahoma Cit) Okla. 

REICHELT, EUGENE, Secy.-Treas., Rep. lic Heaters Co., 
Chicago, Ill. 


Meters & Controls, 


Inc., 


Rosperts, SAMUEL N., Engr., Carrier Atlanta Corp., Atla: a 
Ga. 

SALEH, MOHAMED, Gen. Mgr., Universal Engineering & 
Trading Co., Inc., Cairo, Egypt. 

ScCHNURR, WILLIAM J., Pres. & Gen. Mgr., Schnur 
Kraemer, Ltd., Kitchener, Ont., Canada. 

SCHURMAN, JOHN H., Gen. Mgr. & Partner, Huntin; 
Heating & Supply Co., Huntington, W. Va. 

SiecerT, Epwarp P., Mgr., Central Supply Co., Port: 
Ore. 

SMITH, ALBERT M., Designer & Supvsr., Htg., Vent. & 
Cond., RCA Manufacturing Co., Camden, N. J. 

SmitH, D. KENNARD, Owner, Philadelphia, Pa. 

Strou, S. Muir, Sales Mgr., Hajoca Corp., Philadelphia, °: 

Tuite, JAMES M., Asst. Mgr., B. P. Tuite Co., Oneida, N \ 

Uran, Nespet F., Air Cond. Engr., Turkish Parlian >»; 
Bldg., Ankara, Turkey. 

VALDEZ, ARMANDO, Chief Engr., 
Mexico, D. F. 

VASENIUS, ALBERT W., Owner, Vasenius Sheet Metal, ( 
holm, Minn. 

WEISNER, CLARENCE E., Mech. & Htg. Engr., Meriden, C: 

WHITAKER, KENNETH L., Mgng. Dir., The Bristol Fan 
Bristol, England. 

WILLIAMS, WILLIAM E., Mgr., Dist. Office, The Powers 
Regulator Co. of Canada, Ltd., Montreal, Que., Canada 


Junior Members 


ACHEY, Harry S., Draftsman, C. E. Mills, Chattanooga, 
Tenn. 

ARONOFF, MELVIN S., Design Engr., Herman Blum, Dallas 
Tex. 

BoDKIN, TAYLOR B., Comm’l. Sales Mgr., B & M Electri 
Co., Sheffield, Ala. 

HAMM, JOHN G., Sales Repr., The Trane Co., St. Paul, Min: 

ILLINGSWORTH, JOHN E., Sales Asst., Westinghouse Electri 
Corp., Milwaukee, Wis. 

JONES, EpGAR C., Engr., Page Air Conditioning Co., In 
Charlotte, N. C. 

MEYER, JOSEPH J., Htg. & Vent. Engr., Richard Crittal! & 
Co., Ltd., London, England. 

Sutton, GEOFFREY, Tech. Exec., J. G. 
Cheshire, England. 

Witson, Howarp F., Htg. & Air Cond. Engr., Michiga: 
Consolidated Gas Co., Grand Rapids, Mich. 


Student Members 


Michigan 


Aire Acondicion 


Wagstaff, Ltd 


EDWARDS, WAYNE W., Student, State College 
East Lansing, Mich. 

ISAACSON, IRWIN, JR., 
Orleans, La. 

JONES, FRANK, Ashland, Mass. 

Lupwic, ALBERT D., Student, Michigan State College, East 
Lansing, Mich. 

Rupp, CHESTER J., Student, Michigan State College, Eas 
Lansing, Mich. 

SCHIMPKE, BuRTON J., Student, Michigan State College 
East Lansing, Mich. 

STEELE, Harris, Student, City College of New York, New 
York, N. Y. 

WALMSLEY, ALBERT E., Student, 
Champaign, III. 


Student, Tulane University New 


University of [Illinois 





CHESTER & PRICE NAMED 
CANADIAN REPRESENTATIVES 

F. L. Chester and E. H. Price, 
heating and ventilating engineers, 
222 Bannatyne Ave., Winnipeg, 
Manitoba, Canada, have been ap- 
pointed Canadian representatives 
by Maid-O’-Mist, Inc., Chicago, III. 
The firm of Chester & Price will 


ern Ontario. 
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handle the full line of automatic 
humidifiers, water line float controls 
and other heating specialties in the 
Provinces of Manitoba, Saskatche- 
wan and Alberta, inclusive of Port 
Arthur and Fort William in West- 


Mr. Price joined the Society as a 
student in 1931, and was subse- 
quently elected a Junior in 1934, 


and an Associate in 1937, becoming 
a member in 1939. He has had : 
varied, comprehensive experience 
as a representative and as a heat- 
ing and air conditioning engineer 

Mr. Chester had been owne! 
and manager of W. G. Chester ané 
Son, representing various manufac 
turers, prior to his association with 
Mr. Price. 
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Headquarters: 51 Madison Ave., New 


.BaLpwin M. Woops 


giant acedseceresccsesseseceees 
et Vice President... .. 2... cc cece seer cccnerscccens G. L. Tuve 
ond Vice President .... 2.2.2... .ceeeececceeed A. E. Sracer, JR. 
SUMOGP ERR abe cose seqessescecesseceseess J. F. Couuins, Jr. 
WERT ae deescccceccccecscesscceseseceens A. V. HuTCHINSON 
enical S@CTOLGTY. ......cercccccsceccacceseees Caru H. FLINK 
Council 
M. Woops, Chairman G. L. Tuve, Vice Chairman 
whree Years: M. W. Bisnorp, Cart F. Borster, Leo HUNGERFORD, 


F. TAYLOR, 

rwo Years: E. G. 

S. WUNDERLICH, 

me Year: W. A. 
west SZEKELY, E. 


Carrier, F. W. Hurcnuinson, R. A. SHERMAN, 
Orrner, H. R. Rorn, 
SAUNDERS, Ex-Officio. 


DANIELSON, ALFRED J. 
N. McDonne.Li, L. P. 
Council Committees 


ecutive—B. M. Woods, Chairman; A. E. 
1 F. Collins, Jr. (ex-officio). 










Stacey, Jr., G. L. Tuve, 


ance—A. E. Stacey, Jr., Chairman; R. A. Sherman, Ernest 
wzekely, J. F. Collins, Jr. (ex-officio). 
etings—G. L. Tuve, Chairman; E. G. Carrier, Leo Hungerford. 


mbership——-M. W. Bishop, Chairman; F. W. Hutchinson, H. R. 


Roth. 


ndards—M. S. Wunderlich, Chairman; C. F. Boester, W. A. 
Janielson, 

Advisory Council 
red J, Offner, Chairman ; Homer Addams, M. F. Blankin, W. H. 


rier, 8S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, 


L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, 
A. Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John 
watt, W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, 


¥. McIntire, F. B. Rowley, A. C. Willard and C.-E. A. Winslow 


Chapter Delegates Committee 


CHAPTER 

ANTA 

‘TrRAL New YORK 
‘TRAL OHIO 


DELEGATE 
H. King McCain 
E. K. Ormsby, Jr. 
R. B. Breneman 


ALTERNATE 
L. L. Barnes 
C. M. Ashley 
H. R. Allonier 













CINNATI A. W. Edwards H. K. Jennings 
NECTICUT L. A. Teasdale A. J. Lawless 
TA F. G. Burns J. 8. Burke 
DEN GATE Cc. E. Bentley John Everetts, Jr 
nNOS O. J. Prentice W. A. Kuechenberg 
IANA I.W. Cotton Ferdinand Jehle 
A E. O. Olson Cc. A. Wheeler 
sas CITY P. C. Leffel R. B. Mason 
‘ITOBA Einar Anderson J. R. Stephenson 
PSACHUSETTS c¢. W. Larson P. A. Croney 
PHIS N. C. Ledbetter J. B. Lammons 
HIGAN F. R. Bishop A. E. Knibb 
NESOTA J. E. Haines A. B. Algren 
‘TREAL A. B. Madden F. A. Hamlet 
RASKA D. FE. McCulley H. J. Kleinkauf 
y York W. A. Sherbrooke M. C. Giannini 
H CAROLINA Cc. Z. Adams K. W. Selden, Jr. 
H TEXAS Cc. R. Gardner H. J. Martyn 
THERN OHIO John James W. R. Moore 
HOMA W. W. Frankfurt J. H. Spaan, Jr. 
A810 D. A. Stott E. G. Spall 
N W. B. Morrison J. D. Kroeker 
ric NortHwest' E. H. Langdon W.M. Wallis 
LADELPHIA J. O. Kirkbride L. A. Childs 
SBURGH D. W. Loucks E. H. Riesmeyer, Jr. 
KY MouNTAIN J. J. Johnson H. J. Woehlke 
Louis G. W. F. Myers B. L. Evans 
H TEXAS Cc. C. Quin D. M. Mills 
HERN CALIFORNIA Art. Theobald R. A. Lowe 
HWest TEXas R. W. Barnes 
H E. J. Watts Cc. E. Murdock 
INIA R. C. Thomas W. H. Webster, Jr. 
HINGTON, D, C. F. A. Leser L. B. Nye, Jr. 
TERN MicwiGaAN  C. H. Pesterfield H. R. Limbact! er 
TERN New York G. E. Adema E. J. Woolcock 
ONSIN Fr. J. Nunlist J. R. Vernon 
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MERICAN SOCIETY OF HEATING 
ND VENTILATING ENGINEERS 








York 10, N. Y. (Tel.: AShiand 4-0291) 


Special Committees 


Admission and Advancement—E. L. Crosby, 
Queer (two years), T. F. Rockwell (three 


ASHVE Code for Testing Heavy Duty Furnaces 


R 


Chairman; E 
years) 
E, 


K. Campbell, 


Chairman; Bowen Campbell, R. 8S. Dill, F. A. Kitchen, A. P 
Kratz, W. J. MaGirl, B. F. McLouth, F. L. Meyer, F. J. Nunilist, 
A. A. Olson, B. B. Reilly, Dr. H. J. Rose, H. A. Soper. 

Chapter Relations—R. F. Taylor, Chairman; F. T. Ball, W. G. 
Boales, C. S. Koehler, J. Donald Kroeker, F Leser, H. King 
McCain, G. W. F. Myers, D. L. Taze. 

Constitution and By-Laws—W. T. Jones, Chairman; S. H. Downs, 
H. E. Sproull. 

F. Paul Anderson Award—G. L. Tuve, Chairman; C. M. Ashley 
F. E. Giesecke, F. C. McIntosh, D. W. Nelson 

Guide Publication—R. S. Dill, Chairman; R. L. Byers, R. P. Cook, 
R. C. Cross, B. H. Jennings, C. F. Kayan, W. M. Wallace, II, 
W. N. Witheridge, C. P. Yaglou, Cyril Tasker, E2-Oficio. 

History Committee—John F. Collins, Jr., Chairman; Homer 
Addams, E. K. Campbell, W. H. Carrier, W. H. Driscoll, W. L 
Fleisher, W. T. Jones, S. R. Lewis, F. C. McIntosh, G. D 


Winans. 


Nominating—Neil 
J. E. Haines, 


Calif., 
H 


Francisco, 
Secretary ; 


San 
Minn., 


H. Peterson, 


Chairman ; 
Minneapolis, E 


Adams, 


South Norwalk, Conn.; A. W. Edwards, Cincinnati, Ohio; C 

Rollins Gardner, Dallas, Tex.; John James, Cleveland, Ohio; 

L. F. Kent, Atlanta, Ga.; A. S. Morgan, Toronto, Ont., Canada; 

Cc. H. Pesterfield, East Lansing, Mich.; Rex Vernon, Milwaukee, 

Wis.; E. C. Willey, Corvallis, Ore. Alternates: Leo Garneau, 

Montreal, Que., Canada, and L. T. Mart, Kansas City, Mo. 
Promotion of Research—J. E. Haines, Chairman; A. J. Hess, J. B 

Hewett, F. A. Leser, C. E. Price. 
Publication—J. C. Fitts, Chairman; John A. Goff (two years), 

John James (three years). 

> 
Committee on Research 
ASHVE Research Laboratory 
7218 Euclid Ave., Cleveland 3, Ohio 
(Tel.: EXpress 6161) 
L. P. SauNDERS, Chairman 
T. H. Urpaut, Vice Chairman A. C. Frevoner, Ex-Officio 
Cyrit TASKER 
Director of Research 

Executive Committee: L. P. SAUNDERS, Chairman; T. H. Urpau_L, 
Vice Chairman; R. M. Conner, L. N. Hu NTER, W. E. Zigper 

Three Years: R. C. Cross, M. K,. FAuNesrock, JOHN JAMES 
F. J. Kurtu, T. H. URDAHL. 

Two Years: L. N. Hunter, C. O. Mackey, R. D. Mapison, L. G 
MILLerR, L. P. SAUNDERS. 

One Year: R. M. Conner, JOHN A. Gorr, F. W. HuTcHINson. 


R. K. THULMAN, W. E. ZIeser. 


Technical Advisory Committees for 1947 


Air Cleaning: R. S. Dill, Chairman; R. C. Cross*, O. C. Eliason, 
R. S. Farr, C. D. Graham, A. B. Hubbard, R. E. Hunsaker. D. I 
Hunzicker, J. W. May, R. H. Mills, G. W. Penney, R. S. Poole 
R. P. Warren, W. N. Witheridge, R. D. Wood 

Air Sterilization: W. F. Wells, Chairman; W. T. Anderson, Jr 
L. J. Buttolph, C. W. Flood, Jr., Leonard Greenburg, M.D., B. H 
Jennings, F. W. Hutchinson’, J Reyniers, Mildred Wells 
M.D., C.-E. A. Winslow. 

Cooling Load: W. E. Zieber*, Chairman; C. M. Ashley, R. D 
Blum, W. F. Friend, R. H. Heilman, H. W. Heisterkamp, R. C 
Jordan, C. F. Kayan, J. N. Livermore, R. H. Lock, C. O. Mackey*, 
Cc. H. Randolph, J. P. Stewart 

Fuels: E. T. Selig, Jr., Chairman; P. R. Achenbach, J. F 
Barkley, R. M. Conner*, W. A. Danielson, R. B. Engdahil, L. N 
Hunter*, R. C. Johnson, 8S. Konzo, J. W. Miller, W. M. Myler, Jr., 
Harold J. Rose, T. H. Smoot, R. K. Thulman, E. C. Webb. 

Glass: R. A. Miller, Chairman; A. B. Algren, J. E. Frazier, J. S 
Herbert, E. H. Hobbie, L. K. Jones, C. O. Mackey*, F. Preston 
W. C. Randall, Vic Sanders, H. B. Vincent, G. B. Watkins 

insulation: E. R. Queer, Chairman; R. EL. Backstrom. C. B 
Bradley, H. E. Lewis, L. E. Pasek, H. E. Robinson, Vic Sanders 
T. D. Stafford, R. K. Thulman*, T. T. Tucker, P. M. Woodworth 

Tears ical Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, .D., A. R. Behnke, M.D., A. C. Burton, E. F. DuBois, 
M.D., A. 3 Gagee, F. W. Hutchinson*, R. W. Keeton, M.D., 
D. H. K. Lee, M.D., André Missenard, Charles Sheard 

Sensations of Comfort: C. P. Yagiou, Chairman; R. S. Arnold, 
A. R. Behnke, M.D., Thomas Chester, Ewens. M. K 
Fahnestock*, J. D. Hardy, F. C. McIntosh, A. B. Newton, K. E 
Robinson. 

Jr., Chairman; F. C. Dehler, John A 


Sorbents: John Everetts, 
H Hotchkiss, E. R. 


Gore, C B. 
G. L Simpson, vs On 


*Member of Committee 


McLaughlin, J. C. Patterson, 


Swaney 


on Research 











Headquarters, Atlanta, Ga. Meets, 


H. King McCain, 615 Trust Co. of 


Organized, 1937. 
President, 4 
Georgia Bldg. Secretary, Leo Sudderth, Jr., 306 Bona Allen Bldg., 


Atlanta 3. 


Atlanta: 
First Monday. 


Central New York: Organized, 1944. Headquarters, Syracuse, 
N. Y. President, H. G. Strong, 300 S. Geddes St., Syracuse 1. 
Secretary, G. F. Keane, 316 Haddonfield Dr., DeWitt, N. Y. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, R. B. Breneman, 1282 Edgehill 
Rd., Columbus 8. Secretary, A. E. Norman, Jr., 1150 Chesapeake 
Ave., Columbus. 

1932. Headquarters, Cincinnati, Ohio. 


President, A. W. Edwards, Room 307, 
Secretary, M. E. Mathewson, 1211 


Cincinnati: Organized, 
Meets, First Tuesday. 
626 Broadway, Cincinnati 2. 
Enquirer Bldg., Cincinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, S. R. Osborne, Waterbury 91. Secretary, Winfield 
Roeder, 405 Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, J. S. Burke, 317 Baronne St., New 
Orleans 9%. Secretary, R. B. Guest, 827 New 
Orleans 13. 


Dryades St., 


Headquarters, San Francisco, 
President, F. W. Kolb, 598 
Secretary, K. F. Baldwin, 


Golden Gate: Organized, 1937. 
Calif. Meets, First Wednesday. 
Monadnock Bidg., San Francisco 5. 
Jr., 419 Kentucky Ave., Berkeley 7. 


- 
INlinois: Organized, 1906. Headquarters, Chicago, lll. Meets, 
Second Monday. President, W. A. Kuechenberg, 1714 Sheffield 
Ave., Chicago 14. Secretary, G. W. Bornquist, 629 W. Washing- 
ton Blivd., Chicago 6. 
Headquarters, Indianapolis, Ind. 


R. Davis, 805 K. P. Bldg., 
E. South St., 


1943. 
President, T. 
Jordan, 311 


Indiana: Organized, 
Meets, Fourth Friday. 
Indianapolis 4. Secretary, P. R. 
Indianapolis. 


Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
President, E. O. Olson, 3009 Sixth Ave., Des 
Murphy, 214 Old Colony Bldg., Des 


lowa: 
Second Tuesday. 
Moines. Secretary, D. C. 
Moines 9. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., 
Kansas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas 
City 8. 


a 
Manitoba: Organized, 1935. Headquarters, Winnipeg, Man.., 
Canada. Meets, Third Thursday. President, Robert E. Moore, 
107-216 Graham Ave., Winnipeg. Secretary, J. R. Stephenson, 


278 Main St., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, P. A. Croney, 72 Arlington St., 
Newton. Secretary, R. T. Kern, 51 Clafin St., Leominster. 


Headquarters, Memphis, Tenn. 
Ledbetter, 22 S. Cooper 
Waverly Ave., 


1944. 
President, N. C. 
Bevil, 1521 


Memphis: Organized, 
Meets, First Monday. 
St., Memphis 4. Secretary, A. T. 
Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, F. R. Bishop, 8011 
Dexter Blvd., Detroit 6. Secretary, L. A. Burch, 5853 Hamilton 
Ave., Detroit 2. 


Organized, 1918. Headquarters, Minneapolis, Minn. 


Minnesota: 
President, L. C. Gross, 5324 Oaklawn Ave., 


Meets, First Monday. 


Minneapolis 10. Secretary, L. J. Krause, 4705 Elliott Ave. S., 
Minneapolis 7. 

Montreal: Organized, 1936. Headquarters, Montreal, Que., 
Canada. Meets, Third Monday. President, T. H. Worthington, 


405 Beaubien St. W., Montreal, Que. Secretary, S. W. Salter, 


910 New Birks Bldg., Montreal. 
s 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
Second Tuesday. President, Verne Simmonds, 2416 Vane St., 


Omaha. Secretary, G. W. Colburn, 106 N. 15th St., Omaha 2. 
New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, M. C. Giannini, New York 


University, New York 53. Secretary, Carl H. Flink, Room 3000, 
51 Madison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. President, C. Z. Adams, 312 Piedmont Bldg., 
P. O. Box 1356, Greensboro. Secretary, M. F. DuChateau, 205 S. 
Lyndon St., Greensboro. 
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Officers of Local Chapters 


North Texas: Organized, 1938. Headquarters, Dalla Te 
Meets, Third Monday. President, C. R. Gardner, 1000 S: [, 
St., Dallas 1. Secretary, G. A. Linskie, 3124 Milton St., D illas 


Northern Ohio: Organized, 1916. Headquarters, Clevelar 
Meets, Second Monday. President, John James, 3170 W. | 


Cleveland 11. Secretary, W. M. Rowe, 1302 Swetlan , 
Cleveland 15. 

oe 
Oklahoma: Organized, 1935. Headquarters, Oklahom 


Okla. Meets, Second Monday. President, G. T. Donceel, 0} 


Natural Gas Co., Oklahoma City. Secretary, W. W. Fr kfur 


519 Apco Tower, Oklahoma City. 


Ontario: Cogentnes, 1922. Headquarters, Toronto, Ont., 
Meets, First Monday. President, V. J. Jenkinson, 1221 ys 
Toronto 5. Secretary, H. R. Roth, 57 Bloor St. W., Toro: Or 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Mee 
Thursday after First Tuesday. President, C. W. Brisseng 
Electric Bidg., Portland 5. Secretary, L. G. Williams, Pox 
Gladstone. 


Pacific Northwest: Organized, 1928. 
Wash. Meets, Second Tuesday. 
39th S. W., Seattle 6. Secretary, C. W. Finn, 320 8th Ave 


Seattle 9. 


Philadelphia: Organized, 1916. Headquarters, Philadelphia, | 
Meets, Second Thursday. President, E. H. Dafter, 12 S. i2ths 
Philadelphia 7. Secretary, L. A. Childs, 330 Harrison Ay 
Glenside, Pa. 


Pittsburgh: Organized, 1919. Headquarters, 
Meets, Second Monday. President, D. W. Loucks, 435 Sixth Ay 
Pittsburgh 19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water § 
Pittsburgh 22. 

o 

Rocky Mountain: Organized, 1944. Headquarters, Denver, Col 
Meets, First Wednesday. President, J. F. Mohan, 2229 Blake & 
Denver 2. Secretary, H. C. Kugeler, 2365 Ash St., Denver 7 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meet 
First Tuesday. President, B. C. Simons, 4030 Chouteau, St. Low 


10. Secretary, W. A. Russell, 7918 Kingsbury Blvd., Clayton 5, ¥ 


South Texas: Organized, 1938. 
Meets, Third Friday. President, B. P. 
Houston 1. Secretary, C. C. Quin, 809 Stuart 


Southern California: Organized, 1930. 
Angeles, Calif. Meets, Second Wednesday. President 
Theobald, 116% S. King Rd. Secretary, R. S. Farr, 2615 Sou 
west Dr., Los Angeles 43. 


7 


Headquarters, Houston 
Fisher, P. O. Box 
Ave., Houstor 


Southwest Texas: Organized, 1946. Headquarters, San Antor 
Tex. President, F. C. Benham, Jr., 702 S. Flores St., San Antor 
Secretary, L. S. Pawkett, 810 Insurance Bldg., San Antonio 5 


Utah: Organized, 1944. Headquarters, Salt Lake City 
Meets, First Wednesday. President, E. V. Gritton, 2470 § 
Salt Lake City 5. Secretary, C. E. Ferguson, 838 Garfie! 
Salt Lake City. 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. Preside 
R. C. Thomas, 819 Westover Ave., Norfolk 7. Secretary, / ! 
Reynolds, Gatling and Marble Ave., Norfolk 2. 


Washington, D. C.: Organized, 1935. Headquarters, Washing 
D. C. Meets, Second Wednesday. 
H St., N. W., Washington. Secretary, J. 
PL, N. W., Washington 15. 


N. Stewart, 6124 


Western Michigan: Organized, 1931. Headquarters, (Gr 
Rapids, Mich. Meets, Second Monday. President, J. W. Mil 
Route 5, Box 498, Lansing. Secretary, K. E. Robinson, 211 Sr 


Ave., Lansing 10. 
_Western New York: Organized, 1919. Headquarters, Buffs 


N. Y. Meets, Second Monday. President, G. B. Adema, 3) * 
Balcom St., Buffalo 9. Secretary, J. H. Bryce, 88 E. Girard BlW 
Kenmore. 

Wisconsin: Organized, 1922. Headquarters, Milwaukee, W 


Meets, Third Monday. President, E. W. Gifford, 611 N. Broad 
—s 2. Secretary, B. M. Kluge, 1817 S. 66th St., Milwe 
ee 14. 


Student Branch 
Texas A. & M. College: Organized, 1946. Headquarters. Coll 
Station, Tex. Meets, Third Thursday. President, G. H. Jac 
Texas A. & M. College, Box 2787. Secretary, T. V. Burns, Te 
A. & M. College. 


Heating, Piping & Air Conditioning, June !! 


Headquarters, Seat: 
President, R. E. Le Riche, éy 
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Armstrong’s Corkboard Insulation 


Simplifies Duct Finishing 
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Neat, attractive finishes are readily applied to air-condi- 


tioning ducts insulated with Armstrong’s Corkboard. 


Armstrong's Corkboard Insulation can be quickly applied 
to ducts and equipment in adhesive or hot asphalt. 


TTRACTIVE finishes for exposed indoor 
air-conditioning ducts are practical when 
the insulation is Armstrong’s Corkboard. 

Primarily, this insulation is used to improve 
the operating efficiency of the system and to 
prevent condensation. But it is also a valuable 
aid to neat appearance. Since condensation does 
not occur on the surface of properly insulated 
air-conditioning ducts, there is no moisture to 
damage or discolor the finish. 

For exposed ducts where appearance is an 
important factor, the corkboard insulation is 
covered with two layers of rosin-sized paper. 
Then 8-oz. canvas is applied with seams pasted 
or sewed. The canvas is sized and painted with 
lead and oil paint in the desired color. 

Another widely specified finish for exposed 





ducts consists of two coats of asbestos cement 
applied over galvanized wire mesh which has 
been stapled and laced in place. This finish can 
be painted any color. It is also used—unpainted 
—over concealed corkboard insulated ducts 
when local building codes require finishing. 
Where indoor ducts are exposed to unusual 
moisture conditions, the corkboard is given two 
coats of Armstrong’s Asphalt Emulsion Finish 
to a total thickness of 144” when dry. The finish 
can be painted with specially prepared alumi- 
num paint or Armstrong’s White Sealer-Enamel 
For details of these specifications, and engi- 
neering advice on any duct insulation or finish- 
ing problem, write to Armstrong Cork 
Company, Building Materials Division, 
4406 Concord Street, Lancaster, Penna. “= 


ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 


For All Temperatures 
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(Continued from page 171) 


Solders Aluminum Without 
the Use of Acids or Flux 


No. 3468**—The “Super” aluminum solder offe: od 
by the Lenk Mfg. Co., Newton Lower Falls 62, Ma-s. 
is designed for soldering aluminum to any metal t)at 
can be soldered, without the use of acids or flux. 

Available in either wire or bar form, the solder jis 
said to melt at approximately 450 F, thus providin, a 
safety factor to prevent the distortion of parts to be 
soldered as aluminum melts at approximately 1215 F. 
According to the manufacturer, the tensile strenyth 
of butt joints is in excess of 10,000 psi. 


Dehumidifier Redesigned 
to Save Weight, Space 


No. 3469 — Cargocaire 

Engineering Corp. 15 
Park Row, New York 7, 
N. Y., has announced a 
new dehumidifying unit 
for the preservation of 
ship cargoes. Called the 
“heart” of the company’s 
shipboard dehumidifica- 
tion system, the new unit 
incorporates many new 
design features. 

Among the outstanding advantages of the new unit 
says the company, are a reduction of 50 per cent i: 
weight, a 50 per cent reduction in required deck space, 
and a 614 and 64 per cent reduction in steam consump- 
tion and electrical load, respectively. The unit is 
cycled automatically and is delivered aboard ship ir 
packaged form. 


Nonmetallic Disk Valve Designed 
for Liquefied Petroleum Service 


No. 3470—Designed for high pressure liquefied 
petroleum service, the new “N-M-D” (nonmetallic 
disc) bronze valve has been developed by the Lunken- 
heimer Co., Waverly & Beekman Sts., Cincinnati 1/4, 
Ohio. 

Made in globe, angle, and check patterns, sizes '; 
to 3 in., with screw ends, the valve is designed for 40 
psi WOG service. The disc and stem packing ar 
especially compounded for LPG service. A back seat 
above the stem threads is designed to permit repack- 
ing the valve under pressure when wide open. 

The unit is recommended for use on liquefied petro- 
leum gas systems, bulk transfer and storage tanks 
domestic cylinder charging manifolds, vapor differe: 
tial compressors, and general industrial uses. 


Temperature Control System 
Used in Railroad Cars 


No. 3471—“Rador,” the war-developed heating cor 
trol system, is now getting its first peace time appli- 
cation in railroad cars, according to the manufacturer, 
Vapor Car Heating Co., Inc., 80 E. Jackson Blvd., Chi- 
cago 4, Ill. . 

According to the company, the key of the system ' 
a special control panel which automatically dete” 
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GIVES YOU ALL THESE 
EXCLUSIVE FEATURES 


% Balanced System In One Package! 
Every component element in this outstanding Ame therm 
Package Unit is time tested and perfectly balanced. Your 
customer is always assured the most effective cooling at 
a negligible cost. 


ed 


: eamlined Styling! 
Ke r 


y every type store interior will be enhanced by a 
modern, streamlined Ameri-therm Air-condi- 






VAILABLE FOR 
EDIATE “te a acai 7 
HIPMENT! > ie 
ton, 5 ton and 72 ton aaa. wees a 3 J mae mt y trols! 
oeyy ey — ee ee ”” Non-te | in offices, stores, restaurants or 
tan easily regulate temperature 
ae . ‘the Ameri-therm Unit. Only two easy-to- 
cake operate dials completely and effectively contro! Ameri- 
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k- 3 therm Air-conditioning Package Units. Controlled Air- 
conga means constant controlled temperature. 
re enictherm Air - conditioners 
ks, built to: tested specifications. t Installations! flexibility of iMDyIlotion. 
‘N- — 3 to 15 horsepower units. x all field requirements—single or multiple installa- 
on be furnished with heating coils) bh tions—can be handled easily . . . Ameri-therm Units are 
“flexible because of the deeiedd design incorporated in 
TA service connections. Remote installations, too, are possible 
ENGINEERED AND with Rte eG? ONG Spates. g 
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Decker 


| Block ss SANDERS 
DO ALL 3 FASTER | 





















1 Sand Any Surface ... 
With abrasive discs, 
Black & Decker Port- 
able Electric Sanders 
speed up sanding of 
any surface from fast 
metal removal to satin- 

smooth finishing. , 


2 Grind Any Metal... 
With saucer or cup- 
type grinding wheels, 
Sanders remove excess 
metal; do a speedy job 
of “‘V-ing out’’ joints 
to be welded; smooth 
welded surfaces. 






3 Speed Wire Brushing—With B&D “Whirlwind”’* Wire 
Cup Brushes, Sanders take off old paint, rust, scale; clean 
tanks, boilers, furnaces, sheet metal and soldered joints; 


prepare surfaces for welding. *Trade Mark Reg. U. 8S. Pat. Off. 


Ask Your Nearby Black & Decker Distributor for 
full information on these labor-saving tools. For details 
on Sanders and many other Portable Electric Tools for 
heating, piping anc air conditioning work, write for our 
catalog to: The Black & Decker Mfg. Co., 628 Penn- 
sylvania Ave., Towson 4, Md. | 


LEADING DISTRIBUTORS ip EVERYWHERE SELL 


Ble ou 
PORTABLE ELEcTRIC TOOLS 
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mines whether heating, ventilating, or cooling 

be used in establishing the desired temperature. | 
car is horizontally zored to recognize such factor 
train speed, car insulation, occupancy, sun load, 
Vertical zoning is used to establish the relatio: 
between overhead and floor heat. In operation, st 
is “jetted” through the control valve of the he: 
unit in a cycle determined by the thermostats. 

































Heat distribution is achieved primarily throug! 
panel radiation located at the sides of the car. The hea 
rises through a duct at the side wall, with partial dis 
charge at the window sill and the remainder of t 
heat passes out through the continuous duct makin, 
up the entire sidewall panel of the car. Approximat: 
20 to 25 per cent of the sidewall heat is used by t 
panel, the balance being discharged at the floor | 
Principal parts of the system are indicated by nu 
bers on the accompanying illustration 
(1) warm air outlets, (2) thermostats to contro! uni 
fin, (3) heat deflector, (4) unit fin radiation, (5) ther. 
mostat to control radiation in floor, and (6) 
to warm the floor. 


as follows 


radiatio 


Oil-Fired Dehydrator 
Used for Farm Products 


No. 3472—“The Challen- 
ger” is an oil-fired dehy- 
drator which is designed 
to dry perishable farm 
feed products. It is fired 
by an industrial type ro- 
tary burner using heavy 
fuel oil manufactured by 
York-Shipley, Inc., York, 
Pa. The unit is manufac- 
tured by the J. B. Beaird 
Co., Inc., Shreveport, La. 

The drying is done in a long, revolving cylindric 
drum through which the furnace heat is drawn by # 
exhaust blower. The raw product is fed into a hoppe 
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} Simplifies P 
: With Arc 


By William P. Miller, Engineer 
Smith & Oby Co., Heating 
Contractors, Cleveland, Ohio 


N the piping systems of the new 7- 
| story addition to the Cleveland Clinic, 
we are using arc welding for pipe joints 
and for making brackets and hanger 
frames to simplify installation. 


: Fig. 1 shows the welding of risers which 





, run about 120 feet from the basement to 
4 the top floor. At left and center are 5- 
: inch feed and return pipes for air condi- 
) tioning chilled water. At right is a 4” 
steam line. These hor- 

izontal welds in ver- 

‘ tical pipe are made as 
of shown in Fig. 2, using 
14” “Fleetweld 5” 


Electrode for first pass 


and %%” for subse- 

$ Fig. 2. quent passes. 
At each floor level the risers are held 
by the bracket frame shown in Fig. 3. It 


is made from 2” x 2” 


angle, corners 
formed by coping out one flange, bend- 
ing and welding in one pass. Holding 
the rings are cut from pipe and fillet welded 
™ to the frame. The frame is welded to the 
building structure as shown. Wedges 
the hold the pipe until insulation is applied. 
line The basement support for these risers 
um is shown in Fig. 4. The supports are 
pipe, 
unit flame-cut to fit and welded in three 


ws made from the same diameter 





yy at Fig. 3. Bracket which holds risers in alignment is welded 


ypper to I-beam joist. 





Fig. 1. Making finish pass on vertical pipe 


passes. A concrete column supports thx 


three runs. 


The frame—shown in Fig. 5—to hold 
sh 


copper water lines is made of 14” x 
bars, 28” and 634 


” 


in length. The ends 
are scarfed 45° and joined at corners 
with welds inside and outside. The 
plumbers’ sleeves for different size pipes 
are cut from pipe and welded to th« 
rectangle with continuous fillets. This 
frame fits over an opening in the con- 


crete floor as shown. 


We used “Fleetweld 5” electrode for 
all welding and a Lincoln ‘“Shield-Arx 


Fig. 6. Adjusting controls of “*Shield-Arc’’ 


iping Installation 


Welding 





Fig. 4. Basement support for risers. 


SAE” 300-amp. motor-driven welder 


shown in Fig. 6. 





Fie. 5. Another frame for holding water lines 
at each floor level 


Specifications and _ procedures 


Lincol: 


electrodes are given in the Weldirector, 


Fleetweld »” and all other 


Iree COpy may be obtained by Writing 
rhe Lincoln Electric Company, Dept 
472. Cleveland 1, Ohio. 





motor-driven welder. 


Running gear is handy on construction jobs. 


Advertisement 
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Boilers made in 6 sizes 
up to 3040 sq. ft. 
E. D. R. steam. 


ALDRICH 
HEAT—PAK O1L BURNERS 


AND BURNER-BOILER UNITS 


- « because the name, ALDRICH, 

means quality! It is a reputation at- 
tained after years of manufacturing 
experience, engineering leadership, de- 
signing skill. For conclusive proof of 
performance and efficiency on the job, 
Aldrich HEAT-PAK products were 
standard equipment in U. S. Insular 
Bases. Aldrich, the leading oil burner 
manufacturer, guarantees satisfac- 
tory performance! 
Because Aldrich will not sacrifice 
Standards of quality, production 
will be slow until the shortage of 
food materials is overcome. 


Model AX 
-75 to 5.00 G.P.H. 
Model BX 
4.00 to 9.00 G.P.H, 


Jumbo 
$.00 to 19.00 G.P.H, 


KNOWN and USED the WORLD AROUND! 


ALDRICH COMPANY: 


=-W YO MING ILLINOIS=% 


_ aioy 





= 





and is conveyed to the shredder, where revolving «oy. 
rugated knives cut it up and feed it into the u )pe; 
end of the dehydrator drum. The revolving ¢rup 
feeds the drying products gradually to the separ tor 
where they are ejected for cooling, sacking, ang 
storage. 

The unit is said to be suitable for dehydrating an 
type of livestock feed from beets to alfalfa. 


Design Simplicity 
Features Blower 


No. 3473—Type N uni- 

versal blowers of the for- 
ward curve blade, cen- 
trifugal type have been 
developed by the Bishop & 
Babcock Mfg. Co., 4901- 
4915 Hamilton Ave, N. E., 
Cleveland 14, Ohio. Fea- 
tures of the blowers are 
said to include simplicity 
of design, convertible dis- 
charge, universal motor 
mount, and convertible ro- 
tation. 

The blower can be changed with respect to dis. 
charge arrangement without moving the motor except 
for one discharge arrangement. The square mounting 
frame is used on sizes up to 16% in. wheel diameter 
and on the larger sizes the universal feature is at. 
tained by rotating the housing in its supporting frame 
The motor mount is designed to fit all popular mot 
frames and is adaptable to any discharge. The co: 
vertible rotation is obtained only in double widt! 
blowers. Capacities of single blowers range up | 
15,000 cfm at 14% in. SP. Double blower units are als 
available. 


Mounting Pads and Vibration 
Absorbers Have Many Uses 

No. 3474—A new and inexpensive “Isomode” utility 
pad for use under all types of machinery as a mount. 
ing pad and vibration absorber has been announced 
by the MB Mfg. Co., Inc., New Haven 11, Conn. 


- 


The pads are made of neoprene and are designed 
provide ruggedness, efficiency, and long life. They at 
said to be effective on all types and sizes of equipme!' 
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‘ae —<=1 ee CASH STANDARD 
a — — cannes cA Pie 8 aia as VALVES 


Send for them 














Bulletin 950—features the CASH 
STANDARD Type D Single Seot Pres 
sure Reducing and Regulating Valves 


; ° . for use with most fivids Shows 
ss, * ‘ px c ’ | Sd " simple inner working ports thot sove 
apt F ¢ . - P 5 in mointenance Diegraom explains 

how volve works Biveprint shows 
ng kOe . af simplicity of instollation 


HERE are no jobs open for these cost 
makers in plants where the CASH 
STANDARD Streamlined Type 1000 Pressure Reducing Bulletin O846—<‘ecteres the CASH 


it) = Valve is installed. If such troubles as these six culprits STANDARD Type 4030 Bock Pressure 
int: r . . Valve — designed to avtomoticolly 
epresent are pestering you and costing good money Siinnde a citndé: eaaanen be the 


ced while doing it, put an immediate and permanent stop to evoporater corresponding to © con 
them. The STREAMLINER has a way of performing that stont temperature desired. Shows on 
definitely scratches these costmakers off your list. You = O7™™°r'o snd [uwon Ses Copocity 
then get all of the benefits that are listed directly below. 
Bulletin “962” tells about the construc- 
G "ee tion, the operation, and the effective 
7 performance of the Streamliner in plants 
a - like yours. 2 
Maximum Capacity When Needed Most © Ac- 
curate Pressure Control Under Toughest Work- 
ing Conditions © Trouble-Free Service © Smooth 
Operation © Tight Closure © Accurate Regula- 
tion © Speedier Production Results © Elimina- 
tion of Failures © Constant Delivery Pressure © 





Cost Saving Operation * No Spoilage * Prac- Suttetin C64—cfecteres the CASH 


ASH DARD tically Zero in Maintenance Costs. STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 


NOS. MMS 
4 DECATUR, ILLINOIS [iitiehsmammmeustaee 


nent woste, no woter hommer or chotter. 
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—through planned promotion 


and mechanical superiority 


There are big differences in the mechani- 
cal construction of automatic coal stokers. 
Through a program of laboratory develop- 
ment, Link-Belt has discarded for more 
modern features, things that other stokers 
still have. Link-Belt has for example, 
automatic air volume control, the Air 
Meter, (no manual! setting after installa- 
tion); sectional tuyeres; elimination of 
cleanout tube; automatic cutoff; elimina- 
tion of deadplates on commercial models; 
and many other features. 


This means easier selling and more 
satisfied customers; consequently greater 
profits per hour and per dollar invested 
in the stoker business. Let us tell you 
more about it. 


LINK-BELT COMPANY, Stoker Division 
2410 W. 18th St., Chicago 8, Illinois 





Send data to ' 





LINK<©) BELT , power Fle, 





Magic Fla’ ” STOKERS 
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700 low pressure reducing ; 





from typewriters to forging hammers. Standard pas 
are 18 in. square, 5/16 in. thick, and can be cut to an) 
desired size or shape. 

According to the manufacturer, the pads are effect 


wherever there is a problem of noise, impact, or vibra- 
tion. When used as a mounting pad or machine base 
they are said to reduce the time required for instal|a- 
tion by eliminating the need for holding down bolis, 


skids, concrete mats, or grouting. Self-adjusting shi 
are used where uneven floors are encountered. 


Combines Water Column 
and Water Level Control 


No. 3475 — Magnetrol, 
Inc., Div. of Fred H. 
Schaub Engineering Co., 
Inc., 2110 S. Marshall 
Blvd., Chicago 23, Ill., has 
announced a new unit 
which combines both a 
water column and a multi- 
stage boiler water level 
control in a single unit. 
The device is available in 
two models, W-126 and 
W-251, for pressures up to 
125 and 250 psi, respec- 
tively. 

The combination unit is said to have all the features 
of the magnetic operating principle found in the ccm- 
pany’s standard multi-stage water level control and 
to offer numerous advantages, including lower first 
cost, ease of installation and space saving, unusual! 
reliability because of the elimination of cross connec- 
tion piping, and reduction in boiler maintenance be- 
cause only one blowdown is required. 





Reducing Valve Has 
Double Seat Design 


No. 3476—The Series 


valves offered by Hoffman 
Specialty Co., 1001 York 
St., Indianapolis 7, Ind., 
are double seated in de- 
sign and limited to con- 
tinuous service applica- 
tions, but are able to han- 
dle larger capacities than 
single seated reducing 
valves for equal pipe 
sizes. According to the 
manufacturer, simplicity 
of design makes the valves 
very sensitive and quick 
in response to changes in 
demands on the low pres- 
sure side. 

The simple weight and lever, acting with diaphragm, 
is designed to provide quick and easy adjustment. 
Special fabric-inserted diaphragms are used on these 
all brass, semi-balanced units which are available in 
sizes from % to 1% in. and which are designed for 4 
maximum high pressure of 200 psi and a low pressure 
range from 1 to 25 psi. 
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| With— 
TALLMADGE CONTROLS 










Above: “VULCAN SUPERIOR”, 
with reversible jaws and adjust- 


ing handle on top. 2 sizes for | Type C Motorized Valve 


pipe 1/8 to 4-1/2 inches. 
_ Tallmadge Controls offer these money-sav- 
_ing opportunities to the building industry: 


- Be ° At right: “VULCAN”. 
| 4 sizes for pipe 1/8 to 
8 inches. | 


| (1) Heating Contractors, Engineers and Architects 
| will find Tallmadge Controls are an important 
| factor in figuring lower construction costs on 
their new projects this summer. 
| 








@ Williams “ Vulcan Superior” is an improved 

vise featuring “over-head” adjustment handle (2) Building Ccitenes: its itis adventage of this 
summer's shut-down to modernize out-dated 
heating systems at reasonable costs, thus re- 
ducing fuel and operating expenses for many 
winters to come. 


What Are Your Problems? 


You are invited to ask Tallmadge engineers how they 
can lower equipment and operating costs for your 
buildings and new projects. 


... making it easier and faster to use. Jaws are 
reversible providing double the service of con- 
ventional vises. It has larger capacity too. Each 
vise takes pipe 1/2” larger than other chain 
pipe vises of similar size. Like all Williams 
tools it is fully guaranteed. Sold by Industrial, 


Plumbing & Oil Field Distributors everywhere. 








J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 
Wanted 


FACTORY REPRESENTATIVES 


To Contact ARCHITECTS, ENGINEERS, WHOLESAL- 
ERS AND CONTRACTORS in Western, also Central, 
North and South Western States. 











JY s9F WEBSTER TALLMADGE & CO., INC. 


ron 364 GLENWOOD AVE., EAST ORANGE, N. J. 
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ag Tapered 


FOR SAFE, QUICK 
PIPE 






Extra-long-taper 


Rikat(b 


takes work and risk 
out of pipe reaming 





@ No thinning of pipe or conduit, 
no flaring or splitting it, even when 
you ream it extra fast—as this 
Rimi encourages you to do. That 
extra-long taper whisks the 
burr out in a few light strokes, 
safely. Comes complete with 
ratchet handle. Save work — 
ahd pipe — buy this more 
efficient tool at your Supply 
House. 






Reamer unit sold 
alone for use in 
rimar> No. 00R 
Ratchet Thread- 
er handle. 


eS 
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Draft, Steam Pressure Operate Boiler Controls 


No. 3477—Seven new boiler controls and in-try. 
ments, designed to operate on changes in steam | res. 
sure and furnace draft, are now in limited produ: tion 
by Perfex Corp., 500 W. Oklahoma Ave., Milwauke 
7, Wis. 





The series 6080 actuator responds to remote contr 
of draft or combustion controls to regulate dampers 
lever valves, modulated stokers, and automatic 0/ 
burners. The series 7300 draft control operates th 
actuator in response to draft changes and is said t 
maintain any desired draft rate. The series 720 
damper program control is said to effect low “sta: 
by” draft during off periods; opening the dampe: 
when starting and then returning to automatic oper. 
ation with draft control. The series 7100 combustio: 
control operates the actuator in response to stean 
pressure changes to control dampers, valves, and modu 
lating equipment. Step timing is used to prevent ove: 
running and “hunting.” The new draft gage, air 
pressure gage, and flue gas temperature indicator 
also shown here, are designed to provide a visua 
check on boiler performance. 


Offers Adjustable Tee for Hot Water Heating 


No. 3478—An adjustable 
tee, now in production at 
the H. A. Thrush & Co., 
Peru, Ind., has been devel- 
oped for use with one pipe, 
forced circulating hot 
water heating systems. It 
is installed in the single 
main to the supply branch 
of each upfeed radiator. 

The diverter in this supply tee is adjustable ) 
moving a small lever which may be locked in any pos’: 
tion between fully open and closed. The unit is de 
signed to regulate the flow of hot water to ea! 
radiator so as to control room temperatures. Increase 
flow through the main as the branch flow is reduced 
is said to be another important feature. When the 
branch is fully closed to a radiator, sufficient circuls 
tion will pass through the radiator to prevent freezing 

The unit is available in main sizes from 1 to 2 it 
inclusive with various combinations of branch size 
from 4% to 1 in. The company’s complete contro! sy* 
tem, using this adjustable tee, has been given the 
name, “Adustaflo” single main system of forced ho 
water heat. 
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EATER MAN 
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Fast, efficient little 


Fei cB Nos. OOR and 111R 
for threading ¥s to I'4 pipe 


@ No slow complicated get-ready with 
these extra-handy small rimmrp thread- 
ers. You snap the die heads in easily 
from either side — can’t fall out. You need 
no special dies for close-to-wall threads. 


The men who represent Fedders Clean accurate threads always from heat- 


are qualified to aid in selecting treated tool-steel dies. No. 0OR, e” to 1” 

the proper size and type of ivi ue" Vw » 

Horizental and Downblow Unit No. 111K, Ye" to 114". Ask for these ef 

Heaters to fit every installation. | ficient durable threaders at your Supply 
The classified section of tel- House. 


ephone directories of principal 
cities carries the name of the 
; Fedders representative under the 
Ue ne Seis 3 heading HEATERS—UNIT. 
—— Every Fedders representative 


im sizes from waa 
100 te 1000 EDR sells by serving,—call him in on | 


Handy free carrier 
for any group of sizes. 








in your work. 
[FEDDERS-QUIGAN 
hot CORPORATION 


BUFFALO 7 e NEW YORK| 
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WEINMAN PUMPS - 
For Cooling Systems 


Weinman pump specialists have de- 
signed dependable pumps specifically for 
installation in cooling systems where quiet, 
efficient and leakless performance is most 
desirable. 


The side-suction construction of Type 
GB and KB Centrifugal Pumps makes it 
easy to place the discharge opening in 
any one of four positions — even 8 posi- 
tions at 45° intervals may be had if 
specifically ordered. 


Write for Bulletin 727-B2. 


F j P 
\ 
) 


Hit Maclnaten Mie. Co. 





——E : RRR 


| directly to the company. 








Equipment “Shorts” 

Owing to the acute shortage of “Brean” rx rig 
erants, Kinetic Chemicals, Inc., of Wilmington, Del. }». 
discontinued its present practice of allowing credit » 


empty cylinders only to the national distributor or ma. 


chine manufacturer who originally made a deposit. Up. 


der a new plan, designed to speed returns, credit o- 


refund will be made to whoever returns the cylinder 
In addition to expeditiny th, 
return of empty cylinders the new procedure is design 
to simplify the handling of credits and refunds. 


A new master kit of “Punch-Lok” bands for clampiny 


or banding rubber hose to nipples and fittings an 

a wide variety of general repair applications is pn 

being merchandised by the B. F. Goodrich Co., Akro 
EE eS ies 6h From 90 to 97 per cent red: 

in air-borne bacteria by the use of air filters is said 
have been demonstrated in the laboratory of the k: 
search Products Corp., Madison, Wis. In the expe: 
mental work a uniform dust mixture, obtained from 

collector of a vacuum cleaner, was screened to obtai 
dust samples having different particle sizes. Test dus 
was then introduced into the air stream of a laborato: 
ventilation system. Samples of filtered and unfilter: 
air were drawn off and passed over Petrie dishes whic! 
contained a solution of agar of beef. Each dish wa: 
exposed to air samples for nine days in a sealed co 
tainer, and at the end of this period bacteria colonic 
were counted. 

The United States Safety Service Co. of Kansas Cit 
has been licensed to manufacture a small, portable ca: 
bon monoxide detector which was developed by the Na- 
tional Bureau of Standards during the war. The indi 
cator is used for “the rapid determination of infinitesi- 
mal amounts of carbon monoxide in the air.” The 
device is said to detect and to closely estimate concen- 
trations of less than 0.002 ppm of air. 

From a small local enterprise to a nationally know 
company with branches serving all sections of the coun- 
try—this in brief is the history of the Charles Bruning 
Co., Inc. of Chicago, which this year is celebrating its 
50th anniversary. The company is well known in th 
field of printing machines, sensitized paper, drafting 
and engineering equipment and materials............ 
A faucet gage for use in oil barrels, 30 or 55 gal, that 
does not have to be removed when putting oil into th 
barrel is now being manufactured by Bearlee Products 
Co., Green Bay, Wis. 

Aluminum tubing for connecting gas appliances t 
house piping and for use on appliances and accessories is 
again being manufactured by the Reynolds Metals (Ce 
of Louisville. The tubing, manufacture of which wa 
discontinued during the war years, is approved by th 
American Gas Association for these services and } 
available in straight lengths and in coils. 

The “Cool-Ride” is a small, evaporative cooler d¢ 
signed for use on automobiles and trucks in hot, dn 
areas. The unit, offered by Alumina Steel Co. of l# 
Angeles, is composed of two parts. A one gallon pre* 
surized tank (mounted under the hood, back seat, trun. 
or under the dash) feeds water to a moisture eliminati! 
and atomizing jet assembly located in the air entry 
the cooler unit, mounted outside of the car on a windo" 


Heating, Piping & Air Conditioning, June 1%! 














Heat: 






GAS BURNERS 
Series F600 


WECO —N.G.E. 


50,000 to 
10,000,000 B.t.u. 











GAS BURNERS 





The Series F600 Burner operates on 
straight natural gas and mixed gas 
to 800 B.t.u. Gives perfect hori- 


For use in heating 
boilers, power boilers, 
—in any metal firebox 
or sectional boiler. 


zontal distribution. Fully automatic qc iiapteble to any 
Write for rebox shape or size. 

controls—that operate properly— 
4 F 600 Bulletin Handles various gas 
can be easily applied. pressures and effects 


low draft loss. 








THE WEBSTER ENGINEERING Co. 


Surface Combustion Corp. é Toledo, Ohio 
TULSA — DIVISION OF — OKLAHOMA 



















“BIGGEST VALUE” 


IN TIME SWITCHES 


* 
the JNTER-MATIC S 00 

















Switch: Single pole. 35 A. at 115 V. 
Timing Motor: Synchronous. Self Starting. Fully enclosed. Permanently 
lubricated. 


Manual Control: The switch may be turned "on" or "off" manually whenever 
desired irrespective of the time settings. 


Automatic Reset: Regardless of whether the switch has been turned "on" or 
“off” manually, the time cycle is always resumed automatically. 


Accessibility: Entire mechanism may be removed by loosening one screw. 
Motor switch, terminal block, etc., easily replaced. 


Safety: Listed by Underwriters’ Laboratory Re-examination Service. 


*Price shown above is f.o.b. Chicago for 115 V. 60 cycle model. 
Other voltage and cycle combinations available at small extra charge. 


Write for full information and names of nearest distributors 


INTERNATIONAL REGISTER CO. 


Dept. 67G ee 2624 W. Washington Bivd. © Chicago 12, Ill. 
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NEW BOOKS & REPORTS 


Describes Hydraulic 
Measurement Methods 


The second edition of Hydraulic Measurements, by 
Herbert Addison, brings the descriptive material up to 
date but involves no major revision. The author, pro- 
fessor of hydraulics, Fuad I University, Giza, Egypt, 
has prepared primarily a reference book for engineers 
needing general information on methods of measure- 
ment, together with types of apparatus used. The text 
covers liquids only. While both European and Ameri- 
can methods are discussed, the illustrations are largely 
of English equipment. 

The book can roughly be divided into three sections. 
The first section deals with methods of measuring, indi- 
cating, recording, or transmitting fundamental quan- 
tities such as pressure head, weight, volume, and 
velocity. The next section covers methods of flow meas- 
urement in closed conduits. The last section deals with 
methods of flow in open channels and conduits. 

This book is recommended to those who are interested 
in getting a general overall picture of the equipment 
and methods of hydraulic measurements. It is not par- 
ticularly adapted to those who are interested in the 
specific design information, although the author in- 
cludes a considerable amount of material which indi- 
cates the relative accuracy and limitations of the various 
methods which are available. 










gue 
bon 








The text is published by John Wiley & Son, Inc 
Fourth Ave., New York City, contains 327-++-xii pp 
is priced at $5.00.—Reviewed by E. N. Kemler, ass 
director of research, research professor of mech: 
engineering, New York University. 


New Standard Limits Concentrations 
of Trichloroethylene in Atmosphere 


Although commonly used as a solvent in dry « 
ing and as a degreaser in industry, trichloroethy| 
sufficient concentrations has narcotic properties 
lar to chloroform. A sectional committee of the A 
ican Standards Association, under the chairmans! 
W. P. Yant, director of research and develop: 


Mine Safety Appliances Co., has concluded a stud 
initiated in 1943 on the permissible concentrations o 
trichloroethylene in the atmosphere. The results 


the study, together with recommended test | 


dures, are contained in a new standard published 


the association. 
It was found that prolonged or frequent expos: 


the fumes at concentrations greater than 200 ppm 


the air tend to cause nausea, dizziness, headache 


lethargy. In fact, the central nervous system and pos 


sibly the liver may be injured. 


The study was sponsored by the American Ind 
trial Hygiene Association and representatives oi 


other associations and government departments 


well as 14 members at large interested in the proble: 
<The new standard may be obtained from ASA ly 


quarters at 70 E. 45th St., New York 17. 


AIRTHERM 
STEAM UNIT HEATERS 


PROVIDE HEAT WHERE YOU WANT IT- 
WHEN YOU WANT IT 


Airtherm Steam Unit Heaters can be individually controlled, 
providing heat only when you need it, and where you want it 
thus reflecting a*saving in your fuel costs. They move warm air 
quickly over wide areas and into remote corners, giving uniform heat 
throughout the plant. 

There’s an Airtherm Steam Unit Heater for every heating applica- 
tion. Write for Bulletin 1206 giving detailed information and range 
of available sizes. 





14/ 


it’s Wise to Buy From Your Distributor . . . He carries complete 
stocks to supply your requirements—when needed—as needed. 


AIRTHERM 


MANUFACTURING COMPANY 
711 SOUTH SPRING AVE. . ST. LOUIS, MO. 
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reet, Rockford, Illinois. 








hen you want it. Ideal for radiant heating 
bbs. For complete details write for free 


BEND COLD PIPE 
QUICKLY, EASILY 





Speed piping installations this efficient, easy, economical 
ay ... make “on the job” bends in pipe up to 434” with 
GREENLEE Hydraulic Bender. 

With a GREENLEE one man makes smooth, accurate, 


iniform bends in a few minutes. You save greatly through 
limination of manufactured bends, many fittings, and the 
ork of threading them. And, in timesavings alone, the 


REENLEE pays for itself quickly. 
Simple to operate, easy to carry, set up, and shift from 
b to job... lets you bend pipe exactly where and 


Ider S-121. Greenlee Tool Co., Division 
f Greenlee Bros. & Co., 2346 Twelfth 





X= 
GREENLEE 


= 
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If you make’ 
timing machines, time 
recorders, time switches 
or any other type 

of timing device— 

you should get the facts 
about SY NCHRON 
Synchronous 
self-starting 
motors— 











Complete 
customer 
satisfaction 
is assured 
by precision 
construction in every 
detail: including 
specially hardened 
steel shafts, polished 
brass gears, with 
oil-impregnated double 
bearings, and positive 
life-time lubrication. 
Pre-tested, to operate 

at 40 degrees below zero 
or 140 degrees above. 


SYNCHRO 


TIMING MOTORS 


AN 


TIME MACHINES * 





*The tiny SYNCHRON Motor gives power and stamina to 
Timing Machines. 


long-wearing. 


SYNCHRON 
self-lubricating, quiet, 
intervals of | RPM, 


intervals if desired. 


| RPH, 


These tiny SY NCHRON 
motors are compactly 
built, with rotor and 

coil nested in a 














sturdy, streamlined 
case 2%” x 1-5/16” 
-with power to pull 
8 oz. direct load 
continuously 

at | RPM. 
Standard 

SY NCHRON 
Motors are 
available 

in speeds 


from | to 300 RPM, 
clockwise or counter- 
clockwise, in all 
voltages and cycles. 
And other speeds can 
be furnished to meet 
special requirements. 
Write HANSEN 
MFG. CO., INC. 

at Princeton, Indiana 
for catalog and prices. 


Self-starting, syncronous, 
rates at standard 


RP12H, and | RPD. Other 
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You'll avoid trouble— 
due to dirt and lime in your water 
when you install the new A-P Model 68-8 Water 
Regulaiing Valve on your water-cooled condensing ; 
units. A radically different construction principle 
actually ‘‘cleans itself,’ ploying a Ided 
composition seal on the valve stem which moves across 
the polished mirror-smooth stainless steel seat with 
an effective ‘‘wiping™ action. Laboratory tested in sandy 
water, this unique sliding seal and seat showed 
no sign of water after the equivalent of 





many years use — proof of “‘lifetime’’ of accurate 
water regulating service, 


With an operating head pressure of 50 to 150 p.s.i. 

Model 68-B can be easily adjusted to your system 
through the wide port in the body. Its long stroke { 

provides closer, more uniform control without chattering 

or water-hammer. Three sizes, %", 2" and %* inlet 

and outlet, offer a wide range of utility on Freon, 

Methyl! Chloride or Sulphur Dioxide systems. 

Buy it today at your leading Refrigeration Jobbers 

— or write for bulletin No. M100. 


DEPENDABLE Refrigeration 
Valves include: 
Thermostatic Expansion Valves, Refrigerant and 
Water Solenoids, Suction Pressure Regulating Valves, 
“Trap-Dri"’ Drier-Filter-Strainer and ‘‘Trap-it'’ Filter- 
Strainer, and Thermostats for cooling or heating. 


AUTOMATIC PRODUCS COMPANY 


2460 North Thirty-Second St., Milwaukee 10, Wisconsin 
Export Dept., 13 East 40th Street, New York 16, N. Y. 





DEPENDABLE 


REFRIGERANT VALVES 


fp 








MEETINGS & CONVENTIONS 


Aircraft Conditioning, Bolting, 
Heat Pump Among ASME Papers 
Opening at the Chicago headquarters hote!, 
Stevens, on Sunday, June 15, the semi-annual meetin; 
of the American Society of Mechanical Engineers, 29 y 
39th St., New York City, will continue through June \ 
with some 40 technical sessions, inspection trips, ay 
entertainment features scheduled. Total registratin 
is expected to exceed 3000. 
The many technical papers, which are scheduled fy 
presentation, will include one on aircraft cabin super. 
charging and air conditioning by engine bleedoff, ly 
R. B. Keusch (to be given at 2:30 p. m., June 16). Ty 
morning sessions of June 17 will include papers on cag 
bolts for pipe joints, by C. K. Donoho and a review ¢ 
some heat pump installations, by E. B. Penrod. Pr. 
fessor E. N. Kemler, New York University will presey 
a paper during the power session. At 8:15 p. m., Ju» 
17, B. R. Prentice will discuss atomic power engineering 
and at the fuels general luncheon to be held on* Wedne: 
day, H. J. Rose will talk on trends in solid fuel researc 



































ASTM Meeting to Have 
Many Technical Sessions 


At the 50th annual meeting of the American Sociey 
for Testing Materials, to be held at the Chalfonte an 
Haddon Hall hotels, Atlantic City, the week of June lf 
there will be 19 sessions devoted to the presentation @ 
more than 100 technical papers and committee report 
Insulating oils, electrodeposited coatings, syntheti 
lubricants, plastic deformation of metals, rubber tes 
ing, water-formed deposits, fatigue, and plastics w 
some of the topics to be discussed in the variow 
sessions. 

Association headquarters is at 1916 Race St., Phil 
delphia 3, Pa. 


Stoker Manufacturers to 
Meet Near Chattanooga 


The 1947 annual meeting of the Stoker Manuf 
turers Association, 307 N..Michigan Ave., Chicago, © 
be held at Lookout Mountain, Tenn. (near Ch# 
tanooga), June 16 to 18. 


Technical Papers to Feature 
NDHA 38th Annual Meeting 


Members of the National District Heating Asso 
tion will meet at Atlantic City, June 24 to 27 for' 
88th annual meeting which will be held at the Chalfos 
and Haddon Hall hotels. The technical papers, which 
scheduled for presentation during various commit 
reports, will include discussions of temperature contr 
the use of steam for air conditioning in New York (i 
various aspects of steam flow metering, packing * 
slip type expansion joints, and the protection of boilé 
which are not in service. 

Association headquarters is at 827 N. Euclid A" 
Pittsburgh 6, Pa., and J. F. Collins, Jr., is secre 
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@ Heavy duty, lightweight units for comfort or thermal - 
esses, withstands up te 200 Ibs. pressure. _ 
@ Exceptionally ~ heating and radiating capacities, com- 
pacted into small space. 
@ 14" copper tube with aluminum fins. Also in 1%- 
pipe with steel fin surfaces. » a oe 
At Leading Heating Supply 
Jobbers or Write for Catalogue 
MF H and Price Lists 
Also Manufacturers of lier Fan 
Unit Heaters in Horizontal or Down- 
Biow Types. 


a ‘ - RASA &: 
A i ee B NIAGARA : ¢ 
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_and fumes met in industrial operations 











10 YEARS 
VENTING 
CORROSIVE 


’ 
d 


...and this duct of 


TRANSITE INDUSTRIAL VENT PIPE 


has never required maintenance 


TEN YEARS AGO, the operators of the Dunellen, Plain- 


field and North Plainfield (N. J.) joint sewage disposal 


plant faced a serious maintenance problem. Every eight 
months, the duct carrying corrosive gases from the 


| sludge-drying chambers had to be replaced. Then this 


plant installed Transite Duct . . . and in 10 years not 


one cent has been spent for maintenance. 


Strong and durable, Transite Industrial Vent Pipe 
successfully resists many of the corrosive gases, vapors 
. provides 
effective, economical venting service in many industries. 

You can use this asbestos-cement pipe outdoors or 
indoors, for it is rustproof and weather-resistant . 


| needs no painting. Light in weight and readily assem- 
| bled, it comes in 19 sizes from 2" to 36" in diameter ... 
| with a full line of Transite fittings to assure corrosion- 
| resistance throughout the system. 


Data Sheet DS-336 gives full details and is Tha 
free on request. Address Johns-Manville, Box 


290, New York 16, New York. JN th 





Typical industries in which Transite Industrial V ent Pipe is used 


Aircrott Foundry Quarrying 
Automobile Furnace Railroad 
Boking Furniture Reyon 
Bleaching Gas Refrigeration 
Boiler Works Glass Rubber 
Brewing Leborctory Shipbuilding 
Canning Loundry Sewage Works 
Ceramic Leather Shoe 
Chemical Meet Packing 

Dairy Metal 

Drug Mining 

Electrical Paint 

Explosive Petroleum 

Farm Machinery Potash 

Food Pulp & Paper 











Johns-Manville 


TRANSITE "vz""" PIPE 
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NCONTROLLEO vibration in compressors, con- 
densers, fans and unit conditioners, can 
prevent one of the main benefits of air condition- 


ing—silent, unnoticeable operation. 


And this silent operation can be obtained so 
easily! Standard Korfund-Engineered Vibration 
Control Units include the specially-developed 
Twin Rail Fan Base and Vibro-lsolators. Korfund 
utilizes steel-spring, rubber or cork materials to 


give the exact amount of isolation required. 


Over forty-five years of experience in designing 
vibration control equipment enables Korfund to 
supply the answer to your vibration problem— 
and it's both economical and efficient. Write 


today for more details. 






48-36 32nd Place 






THE KORFUND CO., INC. | 


Long Island City 1, N. Y. 





| 2116 S. Marshall Bivd. 


MAGNETROL provides today’; 
most dependable method of pump 
control, low water fuel cut-off and 
low water alarm. It's simple, pos 
tive, foolproof! That's because 
changes in water level are trans. 
mitted to the switching mechanism 
by magnetic action. There are no 
bellows . . . no stuffing box 
no diaphragms . . . no electrodes 
Float-actuated piston has no 
mechanical or electrical contac 
with switch. MAGNETROL'S highly 
dependable performance is proved 
by use in every type of plant unde 
all conditions. MAGNETROL is the 
guiding hand on every Schaub 
Boiler Return System . . . and con 
be used with any electric boile 
feed pump for greater reliability 


NEW ‘“‘UNITARY'’ SWITCHING MECHANISM 


Quick changes in Magnetrol'’s operating functions are po: 
sible with the new “Unitary” switching mechanism. Completely 
self-contained, it is installed or replaced on the job as simply 
as changing cells in a flashlight. Switch spacing and level diffe: 
ential are easily adjusted. No special tools or skill are required 


MAGNETROL STANDARD MULTI-STAGE 
CONTROLS 
Model 251 [illustrated above) for pressures up to 250 /bs 
Model 126 for pressures up to 125 Ibs. Normally, these provide 
2-stage control. Upper stage starts and stops boiler feed pump 
Lower stoge controls low water fuel cut-off or alorm—or bot 
A third level stoge can be added, if desired, for two-stoo 
pump control. 


MAGNETROL COMBINATION WATER COLUMN 


& CONTROL 


Models W-126 and W-251 for pressures of 125 and 250 Ib: 
respectively. A longer float chamber has tapped outlets ‘o 
gauge glass and three try-cocks, and conforms to ASME Code 
water column design. These models therefore combine ‘th 
functions of both water column and controller. 


MAGNETROL SINGLE-STAGE CONTROL 


Model 249 (pressures up to 250 Ibs.). Ideal for low walt 
cut-off and/or alarm function only. 


Write for Bulletin 147 and full information 
on Magnetrol Boiler Water Level Controls 


MAGNETROL, Inc. 


Chicago 23, Illinois 
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fo Hold Smoke Prevention 
Meeting in Toronto 


The 40th annual meeting of the Smoke Prevention 
Association of America will be held July 7 to 10 in 
Toronto, Canada, with headquarters at the Royal York 
hotel. According to a recent announcement, it will be 
necessary for those attending to make early reserva- 
tions, and in order to secure accommodations, the reser- 
yations should be made through the office of the secre- 
tary, F. A. Chambers, 139 N. Clark St., Chicago 2, II. 


Industrial Hydraulics 
Conference to be Held in Chicago 


The third annual meeting of the National Confer- 
ence on Industrial Hydraulics (formerly the Hy- 
draulic Machinery Conference) will be held, October 

16 and 17, at the Hotel Continental in Chicago. The 
/’ Mi -onference is sponsored by Armour Research Founda- 
"? Mtion and the graduate school of Illinois Institute of 





, Technology in cooperation with the Chicago sections 
se ot the SAE, ASCE, and ASME. 
* The subjects of the four half day sessions will 


m Mainclude cavitation, industrial application of hy- 
no raulics, and hydraulic controls. Additional informa- 
; tion may be obtained from Dr. V. L. Streeter, Armour 
es! MeResearch Foundation, Technology Center, Chicago 


no M6, Ill. 

ac! 

‘'y BNAWS Members to Meet 
. During Metal Congress 
er 


the The American Welding Society, 33 W. 39th St., New 
ub Mayork City, will hold its 1947 annual meeting, October 
‘on 9-24, at the Sherman hotel, Chicago. As usual, the 


ler meeting will convene during the National Metal Con- 
ty, Miress and Exposition. 3 
" M. M. Kelly, society secretary, stresses the impor- 
> fance Of early reservations because of the large at- 
a endance expected at the simultaneous meetings. 


red est Coast Chemical 
ow Planned for October 


An industrial chemical conference and display for 
a he western states and Pacific area are scheduled for 
~ e Civic Auditorium in San Francisco, Oct. 21-25. 
yor his is the first regularly scheduled Pacific Chemical 
"* Mexposition and will be presented by the California 

ection of the American Chemical Society, whose head- 
An uarters is at the Whitcomb hotel, San Francisco. 


i untic City Choice of ASME 
“oe [eer 68th Annual Meeting 
the 


The 1947 annual meeting of The American Society 
f Mechanical Engineers, 29 W. 39th St., New York 
ity, will be held at the Chalfonte and Haddon Hall 
btels, Atlantic City, December 1-5. This will be only the 
hird time in the society’s history that it has held the 












votre’ 


ork City. 


AGA Convention to Be Held in Atlantic City 


tlantic City the week of October 4. 
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rgest of ‘its national gatherings outside of New | 


The 1948 convention of the American Gas Association, | 
0 Lexington Ave., New York City, will be held in | 





YOU CAN GET IT QUICKER FROM 


STEWART 


QUICK FACTS ABOUT 
HIGH VELOCITY OUTLETS 
MADE BY STEWART 


The styles illustrated are typical examples of improvements 
in the Stewart line of Outlets, Wall and Baseboard Reg- 
isters, Scoopaires and Radiator Fronts. All have been re- 
designed for smarter appearance, better diffusion and 
more flexible adjustment. The Stewart line is competi- 
tively priced and includes a wide range of popular types 
and sizes of outlets for air-conditioning, heating and vent- 
ilating. Special types and sizes can be made to your 
specifications. 








PROMPT DELIVERIES ON STANDARD SIZES 





STYLE DDV 


(2 Banks) 
Individually 
Adjustable 
; (=e | . Face and 
eh thet te eB bm Rear Bars 





Style DDV is one of 8 variations of Stewart High Velocity Outlets. 
By means of a detachable key, all bars are adjustable for directing 
air straight and at various right-left or up-down angles. Style DDV 
has vertical face bars and horizontal rear bars. Style DDH (not 
shown) has horizontal face bars and vertical rear bars. This type 
of outlet is made in popular sizes with or without lever-operated, 
multiple volume valves. Matching intakes are available. OUTLETS 
CAN BE SUPPLIED TO FIT CONTOURS OF CABINETS FOR 
ROOM COOLERS. 


STYLE 91 


Lever-operated 
Single Damper 
Wall Register 





STYLE 91 is from the series 70-90 of Wall and Baseboard Registers 
made with single dampers, or multiple-valve dampers, both lever 
operated. Face bars of the 90 series are horizontal and set down at 
a 22 degrees angle. Face bars of the 70 series are vertical, set 
straight. Setting keys are furnished for user to alter bar settings. 
Matching, fixed bar grilles are available. 


Send for literature and prompt quotation on your requirements 


STEWART MANUFACTURING COMPANY 


INCORPORATED 


612 Bloomfield Avenue Bloomfield, N. J. 
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TALLMADGE 


ON-OFF HEATING CONTROLS 
Combine Simplicity and Low Cost 


Thincup 
Orifices 





Type C Motorized Valve 


Tallmadge On-Off Heating Controls are available in a 
variety of combinations that meet most heating require- 
ments for thermostat regulation. Their advantages are 
widely recognized by leading engineers, heating con- 


tractors and building owners. 


The controls for each zone include a rugged type "C" 
Motorized Valve regulated by a positive-action thermo- 
stat. The type "C" Valve shown, cen, at any time, readily 
be converted to a modulating type valve. Thincup Orifices 
for insertion in radiator inlets are also provided to maintain 
even distribution of steam to all parts of the heating 


system. 


Tallmadge Controls are backed by 18 years’ experience in 
meeting all steam heating requirements in institutional, 


commercial and industrial buildings. 


Complete detail information will be supplied on receipt of 
an inquiry indicating your general requirements whether 
for On-Off or Modulating types of heating systems. 


FOR IMMEDIATE DELIVERY 
(1) Motorized Valves 
(2) Vacuum Breakers 
(3) Thincup Orifices 





WEBSTER TALLMADGE & CO., INC. 


364 GLENWOOD AVE., EAST ORANGE, N. J. 
ARISES A! A OTE SS 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of thes. 
bulletins, see coupon on page 171. If you writ 
direct to the manufacturer, describe carefull 
what literature you want, as the number give 
first in each item is for use only when sendin 
requests to Heating, Piping & Air Conditioning 





Acetylene Generators 
and Manifolds 


No. 6526—Air Reduction Sales Co., 60 E. 42nd §: 
New York 17, N. Y., has announced a 22 page catalog 
which lists and explains the company’s line of “Aire 
acetylene generators and manifolds for both oxygen ani 
acetylene. Stationary generators covered are the 3 
lb (both single and double rated) and the 500 Ib doub: 
rated. The portable generators range in size from }j 
to 50 lb. The manifolds, which are described, includ 
both simplex and duplex types for use with oxygen, sts. 
tionary types for use with acetylene, and portable type 
for both gases. Also included are various types of mani. 
folds for other gases such as carbon dioxide an 
hydrogen. 


Air Distribution and Duct Design 


No. 6527—A brief history of theater air conditioning 
with emphasis on the use of the company’s air diffuser 
is featured in the Vol. 3, No. 2 issue of Aspiration, th 
house organ of the Anemostat Corporation of America 
10 E. 39th St., New York 16, N. Y. Some of the funds 
mentals of duct design are briefly reviewed in the firs 
in a series of short articles on this subject. 

Color of Paints and 
Heat Absorption 


No. 6528—Data on the relative effects of paint colon 
in regard to heat absorption is contained in the Vol. 3 
No. 1 issue of the Dutch Boy Painter, the house orgu 
of the National Lead Co., 111 Broadway, New York é 
N. Y. A brief article cites test results as reported by th 
U. S. Bureau of Mines and the National Bureau ¢ 
Standards. Test results indicate that white paints pr 
vide the coolest surfaces. 


Damper and Frame 


No. 6529—A sheet metal damper and frame wit 
brass fittings, which is designed to operate as a complet 
unit in vent flues on unit ventilated buildings, ve 
stacks, and ventilators, is described and illustrated in’ 
four page folder issued by the Springfield Ventilatin 
Works, 137 Armory St., Springfield, Mass. The dampe 
and frame are rectangular and the damper is suspend 
from diagonal corners. This is said to permit bracil 
at the proper points and to insure rigidity: The devi" 
is controlled by means of a handle which is secured ‘0! 
rotating disc fastened in a brass cup integral with 
damper. 


Electric Timers 
No. 6530— A four page bulletin covering elect” 
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Frick lable Compressors Serving a Large Hospital 
ric 





lems up to the nearest Frick Branch or Distributor. 


WAYNESBORO, PENNA. 


Frick Freon-12 Compressors Air Condition an Office Building 


systems, we are in an unbiased position in filling your requirements. 


For the ultimate in satisfactory cooling equipment, put your prob- 








a, of s 


Whether You a Ammonia or Freon-12 Equipment, You Get What You Want with 


) IDS Refrigeration 


As builders of both ammonia and low-pressure 





are installing Gas-Fired 






AUTOMATIC 


They SAVE More Money 
for your Customers 


“STEAMBOILERPLANTS"” supply 
Hot, Dry, Steam Fast for many differ- 
Right-At-The-Job* 
Thus they Save Space, Save Time, Save 


ent applications, 


Fuel, Save Steam, Save Dollars. 


Small tubes extract maximum heat 


from gases; raise efficiency, lower 


fuel cost. 
A “Complete Package” — 
| : No “extras” to buy. 
7 < 
Type C Write for full data on 





rete 


. th Ye 3-A; 3 to $0 Horsepower. 
Ye D; M4 to 7 Horsepower. 


Engineers and Contractors. 


“STEAMBOILERPLANTS” 


They MAKE More Money 
for YOU 


“STEAMBOILERPLANTS", built 
Better Than Code, have so many easily- 
demonstrated advantages that they 
sell faster. This means quicker turn- 
over, more profits for you. They're 


easily installed; simply connect to 


gas and water supply. Their install- 
ation cost is low. You're sure of 
good service because Eclipse stands 


back of the entire installation. 


“STEAMBOILERPLANTS — 
also on Eclipse complete co-operation with Heating 





ype (—Same size as Type D, 
t faster steaming; ideal 


ROCKFORD 


Dr gravity return. 


Eclipse Fuel Engineering Company 


ILLINOIS 
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PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION : Drain coils fast. Use trap with 
four to eight times capacity of actual 
steam condensate rate. For medium or 
high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), etc., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 67 today for 
complete details of all Strong traps. 


Strong 30 Series Trap 
for high, medium or 
low pressures. 


STRONG, CARLISLE & HAMMOND COMPANY 


ac 
Teaot 
mane 


1392 West 3rd Street 


Cleveland 13, Ohio Anum Mer 


Reg trode Mork 
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timers has been issued by the R. W. Cramer Co., |» 
Centerbrook, Conn. Units are available for many ge: er 
and specific industrial and commercial applicat ons 
Among the timers described and illustrated are int: ryq| 
timers, automatic reset timers, time delay relays, and 
running time meters, together with cycle, impulse dy. 
plex cycle, percentage, and multi-contact timers. 


Exhaust Fans and Blowers 


No. 6531—Propeller type exhaust fans are desc: ibe; 
in bulletin 105 released by the Martin Fan & Blower 
Co., 4634 W. 21st Pl., Chicago 50, Ill. Bulletin 107 covers 
bucket type exhaust fans designed for handling large 
volumes of air quietly. Bulletin 121, also issued by the 
company, covers centrifugal blowers of both the forward 
and backward curve blade type. Capacities of these 
units range from 90 to 286,000 cfm. 


Expansion Joint 


No. 6532—A new eight page illustrated bulletin (No 
35-30D) on the “Adsco” internally-guided expansion 
joint for steam, water, oil, and other pipelines gives 
details of construction, dimensions, and list prices in 
sizes from 114 to 20 in., in single and double joints for 
working pressures up to 300 psi. The bulletin is avail- 
able from the American District Steam Co., North Tona- 
wanda, N. Y. 


Flow Meters for 
Liquids and Gases 


No. 6533—The Series 700 “Flowrator”, constitutes a 
basic design of variable area flow rate meters which is 
said to be adapted to the diverse requirements of man) 
industries. Catalog section 25-E, published by Fischer é 
Porter Co., Dept. 1J-C, Hatboro, Pa., iacludes descrip- 
tions and illustrations of the instruments, both assen- 
bled and disassembled. Numerous accessories such as i 
horizontal line adapter, steam heating coils, and alarm 
devices are also covered. 


General Purpose Metal 
Framing and Pipe Supports 
No. 6534—Unistrut Products Co., 1013 W. Washing- 
ton Blvd., Chicago 7, Ill, has issued five descriptive 
folders covering the company’s line of all purpose meta 
framing which is slotted throughout to facilitate instal 
lation and adjustment. Form GB-1 provides a genera 
introduction to the product and to the many application: 
which include storage racks and shelving of all type 
Form BT-2 gives details for using the members as stor 
age racks. Form CI-1 covers the company’s concret? 
inserts ranging in length from 3 to 20 in. These inser’ 
are used to anchor members to concrete. Form S-° is‘ 
small folder pictorially presenting some of the mat) 
applications. Form RPS-1 covers the company’s rolle 
pipe supports which are designed to handle pipe size 
from 1 to 12 in. These solid, tapered rollers are use 
with the metal framing to provide pipeline supports. 


i nwt oe ee oe Le. 


Grilles and Registers 


No. 6535—Tuttle & Bailey, Inc., New Britain, (on! 
manufacturer of air distribution devices for air cond’ 
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“STREAMAIRE’’ CONVECTORS 


Grow in Popularity 





7 ¢ Anincreasing number of architects and contractors 
ny are specifying “Streamaire” Convectors because they 
é give extras that spell heating satisfaction. “Stream- 

aire” Units are highly efficient and truly economical. 
m- They respond instantly to modern thermostatic con- 
58 trols . . . are engineered to circulate warm air by 
n controlled convection, to level off temperature peaks 


by natural radiation. “Streamaire” Convectors are 
easy to specify, easy to install because they're stand- 
ardized in four types, packaged individually to pre- 
vent damage. To aid identification, cartons are 
marked with model number and size. “Streamaire” 
Cabinets enhance the beauty of modern interiors. 
Fronts are removable for cleaning. Write today. 


9 ——— 

tal 

Ta 

ons % iy 

es ee 
. 


ree Standing, Well Hung, Type Wall Hung, Type Partially Recessed, 
ete yore C, no woll WS, sloping top, W, easy to clean, Type 5S, easy to 
esses required, ne blocking of cir. one-piece panel. install in recesses. 


- : 18568 EUCLID AVENUE 
ller CLEVELAND 12, OHIO 


“—SHEAT TRANSFER PRODUCTS , 
Swartwout 


















OM COOLERS + GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS + HEAT EXCHANGERS 





INTERCOOLERS * EVAPORATIVE COOLERS ENGINE JACKET WATER COOLERS 
GAS COOLERS + UNIT HEATERS CONVECTORS + CONDENSERS + Ala . . . 
CONDITIONING UNITS + EVAPORATORS HEATING COUS + COOLING CONS Air Circulation 


AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 


nn YOUNG RADIATOR CO., Dept.1 17-£, RACINE, WIS.,U.3.A. | 
| 


ndi- Sales ond Engineering Offices in All Principal Cities 
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CLOG-PROOF 
SPRAY NOZZLES 


ROTOJET 


Rotojet spray nozzles are the ultimate in simplicity 
and efficiency. They provide excellent atomization 
through the high centrifugal force developed by 
the flow of the liquid. There are no moving parts, 
no adjustments. The action set up within the noz- 
zle keeps it clean and clog-proof. Extra metal at 
points of wear gives Rotojet exceptionally long life. 
Rotojet nozzles are available with orifices from 
1/16” to 1-13/16". 
There is a Rotojet Nozzle for every spray job. 


WRITE NOW 
For Bulletin No. 450 


Bulletin No. 450 gives you 8 pages 
of specifications, capacity tables, 
industrial applications, and other 
valuable information about Binks 
Standard Spray Nozzles. Drop a 
card in the mail today for your free 
copy of this helpful booklet. 


BINKS” 


CARROLL AVE 












SIANDARS 
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CHICAGO 12 


iit 


198 














Plastic Protective Coating 





tioning, heating, and ventilating, has issued a 2() pay, 
bulletin (No. 47TF) on the recently developed line 
“Tri-Flex” grilles and registers. Descriptions 
various units with performance data and list prix 
included. 








High Pressure Cast 
Steel Valve Bodies 


No. 6536—Bulletin R-1, released by the Fisher (oy. 
ernor Co., Marshalltown, Iowa, describes Types r 
DA cast steel 3000 psi and 6000 psi angle and glo 
pattern, single seated valve bodies with ventu: 
rings having gasket-sealed construction and 
guided “Micro-Form Pup” type inner valve. 


Industrial Control Instruments 


No. 6537—Catalog No. 8302 on industrial cont 
vices, published by Brown Instrument Co., Div. of M 
neapolis-Honeywell Regulator Co., Wayne & RK 
Aves., Philadelphia 44, Pa., contains informat 
electric and pneumatic control systems. Control device 
and safeguards are described and dimensional drawing 
photographs, specifications, range charts, etc., are 
cluded. Among the electric controls covered ars 
perature, pressure and humidity controllers, eng 
safety cutoffs, float switches, low water cutoffs, th 
“Protectoglo” flame-electrode and photo-electrode, safe 
shutoff valves, “Modutrol’” and industrial control mot 
and motorized valves. Pneumatic controls include te: 
perature, pressure, and humidity controllers, “Grad-| 
Motors” and “Grad-U-Trol” valves, relays, and swit 
Numerous other switches, instruments, meters 
gages are also described. 


Magnetic Motor Starters 


No. 6538—The Master Electric Co., Dayton 1, 0! 
has issued a four page bulletin (Form No. 4705 
the company’s line of a-c magnetic across-the-line n 
starters which are of the solenoid type. The folder 
vides general information and discusses features s 
as overload protection, under voltage protection, ren 
control push button stations, and the use of a signal f 


Neoprene Latex 


No. 6539—The Vol. 38 issue of The Neoprene Not 
book, published by the Rubber Chemicals Div., E. ! 
Pont de Nemours & Co., Inc., Wilmington, Del., brie 
describes the manufacture of products from neopr 
latex. Also discussed are numerous industrial app! 
tions such as valve linings, wire mesh coatings, packim 
rings in blowoff valves, pump impellers, hose for ! 
dling hot plastic paint, and conveyor belts. 


No. 6540 — “Bituplastic”, a new protective coatitl 
designed to waterproof and vapor seal, is described i 
a new bulletin issued by the manufacturer, Wailes Do¥ 
Hermiston Corp., Westfield, N. J. (subsidiary of Koppet 
Co., Inc.). This coal tar pitch coating is designed ft 
many protective applications including tanks, iron wo 
cooling towers, metal structures, and roofs. It is si 
to waterproof and dampproof any wall surface ot metal 
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ASTtA SOLENOID VALVES 
of the 
BULLETIN 8210 CLASS 
IDEAL VALVES FOR 

CONTROLLING REFRIGERANT FLOW 






{ s 
..5* MEAN BETTER 
? PERFORMANCE 


Precision and strength describe the design 


10” to 54” sizes... 11° to 34° pitch. 


a and construction of Meier Nu-Air Quiet Props. 
rs f Their static-balanced blades of mirror-like 
= aluminum are insulated from the cadmium 
rine f spider and hub to guarantee accuracy and 
a t smooth, efficient performance. Available in 


@ For improved product performance use Meier 

Nu-Air Quiet Props in... WINDOW BOX FANS « 

EXHAUST FANS * FURNACE FANS « ATTIC FANS 

* EVAPORATING COOLERS + UNIT HEATERS « 

CIRCULATORS «+ AIR CONDITIONERS «+ UNIT 
{ COOLERS. 


1 | Write for Technical Bulletin No. 2100 7. Solenoid Valve serves well both as 
traffic cop and watch dog for refrigerant lines. Its 
action is sure and automatic when responding to 
temperature demands, shutting tight and staying 
tight or opening full as called for by the system. 


The ASCO Line of Solenoid Valves for refrigeration 
systems is quite varied both as to types and sizes. 
The two illustrated are widely used; being designed 
for pressures up to 250 psi and temperatures up to 
212 F. Standard valves are bronze with screwed 
connections. Type EP-PFZ valve is the explosion- 
proof type with valve construction similar to 
Type PFZ. 


Write us about your refrigerant solenoid valve re- 
quirements. We are quite certain we have the 
valves that will fit into your system perfectly. 





Produced under license from The Torrington Manufacturing Company 


MEIER ELECTRIC & MACHINE CO., INC. 
3525 E. Washington Street - Indianapolis 7, Indiana 





a | 





sting ; ‘ When in need of Automatic Transfer 
Switches, Remote Control Switches. 
Contactors, Relays. and Specialized 


. Meier lL aur VALY Sschommeneiie Gaetedia, atiee t os. 
TT meee: womalic Switch Co. 
a aaa 





af . os . 
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masonry, or concrete. Physical properties and applica- 
tion data are included. 


Pneumatically Operated 
Butterfly Valves 


No. 6541—Heavy duty butterfly valves of steel body 
construction and designed for diaphragm motor valve 
operation are described in bulletin No. 77 issued by the 
Fisher Governor Co., Marshalltown, Iowa. A cable 
drive mechanism is used from the pneumatic motor to 
the rotary shaft of the butterfly valve. 


Prefabricated Insulated 
Pipe Units 


No. 6542—Designed to be of practical value to engi- 
neers and architects, a booklet of specifications for 
underground pipe distribution systems employing pre- 
fabricated insulated pipe conduit has been published by 
the Ric-wiL Co., Cleveland, Ohio. The booklet is a com- 
pilation of data arranged in tabular form with supple- 
mentary diagrams and charts. Typical of the informa- 
tion contained are tables of dimensions for one or more 
conduits in one trench, tables of maximum conduit ca- 
pacities of wrought iron and steel pipe sizes, and 
standard prefabricated expansion loop details. Con- 
struction details of the company’s insulated pipe units 
and available accessories are also given. 


Propeller Fans 


No. 6543—The 1947 line of propeller type fans offered 
by Emerson Electric Mfg. Co., St. Louis 21, Mo., is illus- 


HORIZONTAL 


trated in color and described in detail in a new 


its 
dine 
Lal(yp 


(Unit X5749). The 28 page booklet gives desi , 


construction features and performance data on t! 
ous types of desk fans, air circulators, ceilin 
kitchen ventilators, exhaust and cooler fans. V 


fans 


ing fans and accessories are also included. A ° 0p) 


the catalog may be obtained from the manufact 
those requesting it on their company statione: 


Protective Materials for 
Steam Boiler Operation 


No. 6544 — Saverite Engineering Co., 1030 
Ave., Hoboken, N. J., manufacturer and distri! 
protective materials for use in connection wit! 
boiler operation, has issued a, series of bulletin 
ing its line of compounds. Included are nr 
designed to eliminate soot and reduce flyash, 
boiler plates clean and to arrest pitting and « 


to eliminate rust and scale in pipes carrying | 


cold water, to prevent steam line corrosion, to 


OY hs 


old sludge and prevent new sludge from forming 
to prevent corrosion and fungus growths on submery 


surfaces such as in tanks and boilers. 
is a refractory coating designed to prevent 


and slagging. The company’s graphite base “Joint 


and the rust preventative compound are said to 
able for many industrial applications. 


Radiant Heating System 


No. 6545—The advantages of radiant pane! | 


systems are briefly covered in a folder issued by 


Ce 
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Also descr 


ROTARY 


OIL BURNERS 


FOR PERFECT HEAVY OIL BURNING 
UNDER ALL OPERATING CONDITIONS 














Wodels Avadable 
GALLONS | BOILER | SQUARE FEET 
PER HOUR H.P. | STEAM RAD. ‘ 
MINIMUM 2 6 800 
MAXIMUM 165 500 64,000 
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Custom Engineered Ol Gunning Systems Since 193! 
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The filter with 
a husky appetite 
... for dirt 


A STEEL Mitt is the 
toughest test of all 


for an air filter. In 
and around a mill 





the air is constantly 
laden with abrasive 


Y 





grit and dirt. Yet ack 
this same air must 
be used to supply 
engines and compressors, to cool motors 


and generators. 


To make steel mill air fit for use takes a filter 
with a husky appetite for dirt. That's why so 
many plants specify Air-Maze. 


ONE BIG PLANT near Pittsburgh uses over 400 
Air-Maze filter panels to make certain that no 
harmful dirt reaches the insides of its mill 
motors. Each panel, only 20” square by 4” 
thick, collects more than 4 lbs. of grit and 


dust before it has to be cleaned. 


Maintenance men everywhere prefer Air-Maze 
filters because they stop and hold practically 
all nuisance dirt with negligible effect on air 
delivery. Filters are all-metal, cleanable, last 
almost indefinitely. 


You may NOT have to deal 
with “steel mill air.” But 
if you use air for any pur- 
pose, Air-Maze engineers 
can help you whittle down 
the high cost of dirt. 





Wherever air moves, dirt 
rides along — grinds away at machine parts, 
impairs efficiency, increases maintenance cost. 
Everyday Air-Maze protects ventilating sys- 
tems, gear cases, blowers, instruments and 
many other types of industrial equipment 
from the damaging effects of ‘airborne dirt. 


HAVE YOU A FILTERING PROBLEM? Whether 
you build or use engines, compressors, 
hydraulic equipment, lubricating systems, or 
any device using air 
or liquids — the 
chances are there is 
an Air-Maze engi- 
necred filter to serve 
you better. Write Air- 
Maze Corporation, 


Cleveland 5, Ohio. 











The Filter Engineers 
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PATENTED 


TO INCREASE PRODUCTION 


@® YOU Can Obtain Greater Refrigeration 
Capacity from your Present Compressor by 
using NIAGARA DUO-PASS AERO 
CONDENSER. 


This is possible because you use 
outdoor air as the cooling medium 
with the extra benefit of evaporative 
condensing! Condensing temperatures 
are lowered; condenser capacity is in- 
creased; head pressures are reduced 
—additional compressor capacity is 
the result. 


Only the patented NIAGARA 
Duo-Pass makes this gain perma- 
nent because no other evaporative 
condenser lowers condensing temper- 
atures to the point where deposits do 
not accumulate on condenser tubes. 
This does away with loss of time for 
cleaning and assures always full ca- 
pacity. 


Write for Bulletin 91-HP 
and 103-HP. 


NIAGARA BLOWER COMPANY 
Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave., New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING 4% Py HEATING © DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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Heat Corp., P. O. Box 4090, Portland 8, Ore. Th« 
pany manufactures radiant panel grids designed 
all average installations. 


Ram Feed Stokers 


No. 6546—Bulletin No, S-32 of the Brownell C 
N. Findlay St., Dayton 1, Ohio, describes Types | 
|LR1 ram feed stokers having capacities of 75 : 
| boiler horsepower. Outstanding features are s 
include automatic air volume control and intern ‘it: 
| coal feed control. 


Refrigeration Compressor 
‘Condensing Unit 


No. 6547—Model WUA two cylinder recipr 
compressor with air cooled condenser is designed | 
with “Freon-12” and is available in sizes from ° 
hp. This refrigeration unit is briefly describe: 
four page bulletin issued by Worthington Pun 








BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof ... re 
duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 

- requires very little 
trenching and field work... 
avoids extra cost of waste 
and breakage . . . comes to 
you ready to install. In 






4 Simple Steps 


1. Field joint ready tor inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 


poured in slot making a perfect seal. 
























Ready te 
install 


short, D.I.P. is the perfect FOR STEAM Machinery Corp., Harrison, N. J 
pipe for this type of job. REFRIGERATION : ” ocr Te, 
Investgate D.I.P.! Write Trade Mark 


for details today. Refrigeration Controls 


No. 6548—A booklet containing information on n 
than 20 control instruments for use in the cooling a 
_refrigeration fields has been released by Minneap 
Honeywell Regulator Co., 2604 4th Ave. S., Minneap 
8, Minn. Containing charts comparing 1946 and 19/ 
underwriter’s codes, the catalog contains informati 
| on controls and control systems for freezer cabinet 
| display cases, liquid coolers, air conditioners, and equip 


| ment of a similar nature. Horsepower ratings of th 


Durant 


INSULATED PIPE CO. 


1015 Runnymede St. 
Pato Alto, Calif. 





The ORIGINAL Pre-sealed Insulated Pipe 





CLOGGING . iv f) F f) 
WORRIES 
on Cooling Towers and 
Condensing Units with 


SOL-VET "08" 






N 





| ASY, FAST w 
: Nmorican " MACHINES 


Hand . the A-30 
bends to 2” standard 
pipe sizes at a radius of 5 
to 1, up to 180°, Special 








| radii can be supplied with- 
Look to the advantages of | in these sizes. 
using Sol-vet “O8" if scale | _ wg ane A bend mate 


» conduit and tube, copper ai 





slime, rust, or algae are clog- 
ging up your cooling towers 
or condensing units. Sol-vet 
Service rates high with engi- 
because it offers the 
services of one of the best 
equipped water laboratories 
in the country. Thorough test- 
ing of your water can help 


neers 





GUARANTEED EFFECTIVE 
if you find SOL-VET “08” 
not exactly as represented, 
when used according to in- 
structions, and full, accurate 
report is given within 30 days 
from date of purchase your 
money will be refunded. 

GUARANTEED HARMLESS 
when used as directed, to all 
water conducting materials in 
water cooled equipment. 





determine the proper Sol-vet Service 
Formula to eliminate clogging, boost 
equipment capacity, and save needless 
shutdowns for overhauling. Write us to- 
day for information on Sol-vet Service 
with free analysis and complete recom- 
mendations for your specific scale re- 
moval problems. 








ANDERSON -STOLZ CORPORATION 


1731-33 Walnut Street 


202 


= Kansas City 8, Mo. 





1.P.S. without crimping. Ov 
world-wide customers include 
United States Government, 9 forcip 
governments, and over 12,000 of 
world’s largest industrial plants. 





poe Among these are: 


CRANE CO. 

STATE OF VIRGINIA 

E. 1, DU PONT 

AMERICAN VISCOSE COMPANY 

MONSANTO CHEMICAL COMPANY 

MIDWEST PIPING & SUPPLY 
COMPANY 


AUSTIN SUPPLY COMPANY 





PITTSBURGH PIPE & EQU!PMEN 
COMPANY 


NEW ENGLAND RADIANT 
HEATING COMPANY 


RIGGS DISTLER COMPANY 
ILLINOIS CENTRAL RAILROAD 
FREDERIC B. STEVENS, INC. 
STONE & WEBSTER 
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A 
# 
CLUaN 
FACTORY AND MAIN OFFICE: 


17 Furnace Street, Poujiney, Vermont 
Export Dept.: 21 State Street, New York 4, N. Y. 


PIPE Ding MACHIN 
INC 






































We Built a Better 


, eee 


ROTARY CONCRETE DRILL 


COME ON NOW AND BEAT | 
A PATH TO OUR DOOR... 


How To Get PERFECT 
CIRCULATION .. 


Hot Water Radiators 


Convectors 


| 











a van -( pc 


@ Makes concrete drilling easy. 


AUTO-VENT 














@ Drills concrete, brick, granite and marble AIR ELIMINATORS §x§ Aco cue Ace 
es teal @ Drills 85% faster than star drills. | ——PITCH DOWN 
d ecadin 
ygrsar: 9 ° @Drills precision holes; not de- REALLY DO A JOB! 
flected by rocks. 
@Con be resharpened ePul ae , As air accumulates in radiators 
at nominal cost. viverizing ection; no or pipes, it is AUTOMATICALLY y. 
; = shorp point to wear. VENTED when you use these in- Cr RETURN — 
@For vse in any rotating expensive No. 27s. Your customer 
drill. gets better heating and saves fuel 
@ All stondord sizes. 4" to 2”. WRITE NOW “AUTO-VENTS work equally SIMPLE AS A-B-C 
Lorger sizes made to order. well on convectors, baseboard . : e 
. FOR PRICES. radiation, panels, radiant heating Detailed drawing of No. 27 
a3 . . Auto-Vent Air Eliminat erat 
See ovr Exhibit coils, ete. — NO AIR CHAMBER fon an Geumeaine sodlater. Aste 
World Inventors Exposition REQUIRED. Good for pressures Vents used on other types of jobs 
to 50 Ibs. See your jobber, or are just as easily installed — and 
los Angeles, July 11-20. write us direct. no attention required 





Phone SYcamore 2-4734 
fey pitas te TR RNS oe 





at 





Viumipiriers 
[Fol 


3215 N. PULASKI RD. t ~ 15 L TPPES Of 
CHICAGO 41, ILLINOIS MEATING=S YSTEMS 


(ewer ereseeesessOSSeSeeeeeeeoeoeeee 


You can depend on the 
RECESSED BRASS SEAT 


in JEFFERSON 


UNIONS 


The recessed brass seat is an 
important feature of Jefferson 
Specialty Unions. It's incorporated 
in the versatile 45 degree male 
and female union ell shown at left; 
once this unit is installed you know 
there won't be any leaks because 
the brass seat seals TIGHT! It's 
Pt ..§ PG ; impossible to dislodge it, too, be- 
: cause it's located away from the 
runway of the fitting . . . no 
chance of pipe ends unseating it. 
Install Jefferson Unions at the start 
and make sure your jobs are se- 
cure against leaks a shutdowns. 
Please write for more detailed 
information. 


_—. 


<——— 


ae 
ho : 
\ on one 


i 
ee 





Le 


gSe2Re 





No guessing with AT-A-GLANCE. You 
C= know too, that they are guaranteed leak- 
JA proof — are ‘‘tailor-made"’ to fit all tank 
y sizes and shapes — are sturdily built to 
withstand excessive pressure, and are fully 

Underwriter listed. 


JEFFERSON UNION CO. 


601 West 26th Street New York 1, N. Y. 
eeeeeeoeeooooooooooosoosoeoeeeeeee 


nee 


GREEN BAY « WISCONSIN 
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GASIvEd 


Flanges are parted quick- 
ly and held in perfect 


age to faces.. 


eliminated . . 





The only tool that takes the 
guesswork out of replacing 
gaskets, regardless of line 
pressure or location. 


alignment without dam- 

- shock and 
jarring of pipe lives are 
-there is no 
danger from flying wedges 
-+.mo sparks caused by ham- 
mer blows, FLANGE- JACKS 
eliminate costly shutdowns, 


FOR 
SP ANSSUY © SAVES © ASS YC 


REPLACEMENT? 
















a | 





make possible fast, ec 


offer maximum safety. 





s 


pairs in hard-to-get-at locations... 


J.H. WILLIAMS & CO. 
Buffalo 7, N. Y. 


re- 







VE 





Standard No. 20 $24.00 a pair 
Giant No. 30 $43.00 a pa 


See your distributor for 
trade discounts 


~ . 
a 


SPRAY, 
with the B 





aGu 













f RA. 


~® 


SOLD 
IN PAIRS 





Encl 


IG, QUIET FAN 


As the “‘Big, Quiet’’ Fan moves a generous quantity of air 
quietly through the multi-section heat exchanger, the room is 
conifortably and uniformly warm. Only Reznor Suspended and 
Floor Type Heaters have the ply-metal, corrosion-resistant, 
air-tight, chatter-proof, indented type tubes—for more heat 
vw and easily distributed. 





SUSPENDED OR 
FLOOR MODEL 


A aan pag EVERY NEED 


REZNOR CO. MERCER, PENNA. 
GAS FIRED HEATERS SINCE 1888 














various instruments are listed, and safety featur:s a), 
discussed. 


Self-Aligning 
Pillow Blocks 

No. 6549—Prentice self-aligning pillow bloc! 
blowers, air conditioning equipment, and machine 
described and illustrated in a data sheet releas: 
the national distributors, Western Thermal Equi:me; 
Co., 1701 W. Slauson Ave., Los Angeles 44, Calif. Th, 
porous bronze bearings are said’ to be fully flexi}, 
though anchored firmly in place. Synthetic rubb«r ; 
lows are used on these bearings which are availab 
variety of shaft sizes from %4 to 1% in. 


Sludge and Scale Removal 


No. 6550—Apex Engineering Co., 205 W. Wacker D; 
Chicago 6, Ill., has issued a leaflet covering its “Rid-A 
service designed to eliminate sludge, scale, grease, 
and other wastes incidental to heat exchange equipmen: 
Chemical solutions are used to clean and protect equi 
ment such as condensers, water heaters, cooling an; 
heating coils, heat exchangers, evaporators, steam line: 
condensate returns, traps, turbines, etc. 





Solderless Wiring Devices 


No. 6551—Compiled for design and production eng 
neers, Aircraft Marine Products, Inc., 1532 N. 4th & 
Harrisburg, Pa., has announced a selection data bow 
on its entire line of solderless wiring devices. Thi 





25 H.P. Unit 
illustrated 


SCHNACKE 


Air Conditioning and Refrigeration 
CONDENSING UNITS 


With Advanced Refrigeration Compressor Design 


All Schnacke units have replaceable refrigerant-cooled stee 
cylinder sieeves, complete pressure lubrication, balanced 
forged crankshafts, individual cylinder liquid relief, individue 
cylinder valve cage assemblies, built-in suction strainers, sealed 
crankcase, balanced pressure shaft seal, insert type bearing: 
water or air cooled heads, etc. 


All Vital Service Parts 


Shaft seals, pistons, rods, bearings, valves, valve assemblies 
cylinder sleeves, etc., are — interchangeable 
Schnacke unit from 5 through 50 H 





Interchangeable 


Engineering data sent promptly upon request from 
engineers, distributors, dealers, or contractors. 


eS TINASKESSSS 


EVANSVILLE, INDIANA 





1020 E. COLUMBIA ST. 
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Here’s Practical Help Without Cost on 


| FIN COlLs 
| PIPE Cols 


Rempe technical engineering service on refrigera- 
tion and air conditioning coils is available for all 
jobs—for those jobs that need something special 
—to fit a given space—to do a special job. 


Coil application can be simplified—hours saved 
in installation—the most efficient operation ob- 
tained—with a Rempe Coil of the right size, type, 





and capacity. Responsibility for coil perform- 
ance can be centered in a single source. 








7 omething New in Fan Bulletins — on Rempe for engineering assistance, any 
Bulletin 471 contains complete performance tables We design and build— 

a on Type ME Fan together with useful engineering Coster Built Air Conditioning 

ifgeata. It also illustrates and describes the new and Stabdard - Bia Colle—tot ' 

) proved PL (Power Limiting) Wheel which operates Custom Built Evaporator Coils 
nt medium speeds and higher efficiency for a wide All types of Pipe Coils “for 
ange of applications. Overhead Blower Units for Low 









Temperature Cooling or Heat- 
ing. 
Your copy sent promptly upon request, 


REMPE COMPANY 
NEV 342 N. Se to Bivd. 
NEW YORK GENERAL OFFICES Chicago 12, Ill v 
BLOWER 3159 SOUTH SHIELDS AVENUE + CHICAGO 16 , ° 
Lae... ee 


N+ 
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BRYANT SILICA-GEL 


AIR-DRYERS. 


| 






















Commercial Fan Housings 
have been carefully engineered 
tor the ventilating and uni | 
heater industry. and the sizes 

now offered permit close to 
maximum efficiency of the unit 


on which they are installed 
























tor —, o 
co-ORDINAT % 
OPERATION with © 2 
ott types of a lL 
— Xo 
EQUIPMENT Model 8R > 
cS 
The “Commercial” method % 


* Provides accurate humidity control for 


of manufacture by cold 
forming eliminates § ail 
folds, cracks and welds 
this method aiso increases 
the inherent strength and 
stifiness of the metal 


COMFORT AIR CONDITIONING 
DUSTRIAL PROCESSING APPLICATIONS 











reinforcing channels or 





braces are unnecessary motor cam be carried 
on the housing. The “Commercial” one piece 
Venturi type Fan Housing can be furnished in 
12 different sizes and in three gauges 





PRODUCT DRYING OPERATIONS 





Write for Prices. 


AIR CONDITIONING ENGINEERS AND CONTRACTORS 


BRYANT HEATER COMPANY Me THE COMMERCIAL SHEARING & STAMPING Co 
AIR DRYER \ N 178 T. CLAIR AVE., CLEVELAND OHIO } 


P.O. BOX i‘ YOUNGSTOWN 1. OHIO 


RE SER 
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" Wloney GUNG “fe the flue. 





MAKE YOUR 
OWN €60, TEST 


You can get an accurate CO, reading 
in 30 seconds—and in 3 or 4 minutes 
a complete analysis including draft 
and flue gas temper- 
ature, by this handy, 
accurate Hays Com- 
bustion Test Set. 

Reveals efficiency 
of combustion—tells 
how much money is 
going up the flue. 

new booklet 

“ABC of CO,” is im- 
portant reading — 
permits you to figure 
actual fuel loss. Write 
for it. 


SCALE: 


Removal of 
Sulphate, Calcium 
Magnesium, Algae, etc. 
—removed safely from 
Condensers, Evaporators 
Water Heaters, Pipe Lines 
etc., with RYDLYME. 


Not classed as a 
Corrosive Liquid. 
cs 


Consultation Service 
without obligation. 


Phone Randolph 7100 


APEX ENGINEERING COMPANY 


Suite 200 205 W. Wacker Drive Chicago 6, Ill. 
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plastic-bound volume displays the various typ s of 
solderless terminals, their features, and their _ppjj. 
cations in a series of illustrated charts, index-t. he, 
for quick reference. Included are descriptions 
plete with photomicrographs, of the types of pr: 
“crimps” developed by the company for installi: 
terminals in a variety of wiring applications. 
data book also contains a selector chart and 
samples of the terminals. 


Steam Specialties 


No. 6552—Bulletin No. 715 on steam specialtics ha 
been issued by Wright-Austin Co., 315 W. Wood! 
St., Detroit 26, Mich. Representative types of 
separators, and boiler trimmings from the company’ 
line of specialties for power plants and steam h: 
and processing equipment are covered. Three 
traps and three separators, together with 22 othe: 
ucts, are described and illustrated. 


Strainers 


No. 6553—The Cash-Acme Type SY strainer 
to conform to standard cast iron screwed fittins 
cifications for pressures up to 250 psi, is described 
illustrated in bulletin No. 224 released by the i 
Cash Valve Mfg. Corp., 666 E. Wabash Ave., Decat 
Ill. The iron body strainer is cadmium plated bot) 
inside and out, is furnished with a blowdown for « 
cleaning, and may be obtained with various types 
screens. The bulletin also covers the company’s Type § 
strainer and lists other bulletins which are availab\ 


~ 





Send for Catalog 


THE Ga O MANUFACTURING COMPANY 
New Haven, Connecticut 
Pioneer Manufacturers ire | Finned Tubing in bh 
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Umiinfer samme corel Marroce.Lo 


Products are fully 
DEPEN DABLE 


= 8 SPRAY POND NOTZLES 
= | ¥'} a ny 


, 2308 4Ps 


0h 




























Ie 















ROGERS SELF-CONTAINED 
AIR CONDITIONING UNIT 


For contractors and owners who want ATOM ZING ams 
better performance, longer life and 
more uniform satisfaction. ROGERS 
Conditioners are noise-proofed, vi- Male 
bration dampened, Large filter and 
coil area, rugged construction and 
economical operation. Require mini- 
mum floor space. HEATING COIL _—_ 1 


AND HUMIDIFIER EASILY INSTALLED _ 
FOR YEAR ROUND CONDITIONING. 
$Cc-.1000 
10 TON UNIT PSFE 
© rocers system oF os aS 


CHEMICAL DEHUMIDIFICATION WITH TEG (2308) 34°. 
A most efficient unit using triethylene glycol (TEG) os 


dehumidifying agent and for sterilization of air. Gives ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


aviomatic, complete and independent contro! of tem- 
perature and humidity when used with ROGERS condi- and CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


tioners. Con be used separately where dehumidifying 








O80 ate 














. . gy - ALL, MARTOCELLO SPRAY NOZZLES are manufactured with precisior 
only is wonted. Particularly useful in industrial process- and of a design which has been thoroughly tested for maximum re 
; 2 ae : . and durability They are guaranteed to give satisfactior Successft 
ing or where accurately controlled humidity is desir- efficient results depend largely upor lecting the proper number, type 
oble. Easy to instoll. size of Nozzles suitable for your installation 
THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
WIDE RANGE OF SIZES as standard equipment by Progressive Refrigerating Engineers in solving 
their Manpower problem because they require no attention and assure 
users of the lowest Condenser Operating Pressures and Minimum Power Cost 





It will pay you to consult us. WRITE or WIRE for further information 


(“) Jos. A. -Martocello & Co, Co. |  achaDet aun 








fal IMMEDIATE SHIPMENT ON MOST MODELS 
RAC 

: R. B. ROGERS COMPANIES INC. 

: KIS 1120 LEGGETT AVE, NEW YORK 59, N.Y 


Manvfocturers of Equipment for Air Conditioning, 
Refrigeration, Heating and Ventilation 






MARTOCELLO QLA 


Bay a Bend Your 
Pipe Lines 


| witha Tal 
ee 
Bender 


> 






Where 
St neamlintng 
Pays Dividends 


DEEP WELL 
TURBINE PUMPS 


by barra 


Shes Those outstanding Aurora Deep 
” ad e urbine Pumps are avail- 
# to 24 able in both oi! and water lu- 
bricated units as desired —to 
moet all pues conditions. 
eir sturdiness and precision 
ENTRIFUGALS manufacture plus scientifically 

for Every streamlined coordination be- , 
Pumping Job tween impellers and water “ee | 
HORIZONTAL channels insures dependable, ’ 
SPLIT CASE low cost — supply through- 
Stage out an exceptionally long ser- 
gop vice life. Their record is one of 
high merit —as evidenced by 















URC 


















— 


Oat Pay es | 
for faster- “running easier- 


VERTICAL the many Aurora users who in- . 

NON CLOG stall additional Auroras to meet going installation or repair work. 
c SUMP capeaten requbenests, Bending is both the fastest and the easiest way 

MIXED FLOW APCO TURBINE-TYPE PUMPS of handling pipe...and you gain even more time 


SPECIAL DESIGN with a Tal portable bender, the simplest, fastest- 










Write for ne working machine. Anyone can handle a Tal—even 
CONDENSED quirements (up to 150 \\ first day apprentices can make perfect, true bends, 
g.p.m.). Wide oper- cold, to any radius up to 180° in one 


CATALOG "M”" ake range charac- 
or teristics. No metal to metal 


contact. Handles non-lubricat- 
Consult EJ 


single operation. A great on-the-job 
tool, this portable machine eliminates 
the use of bends and fittings, reduces 
up to 80% the need for welds, han- 


dles all wrought iron or steel pipe from 
DISTRIBUTORS IN PRINCIPAL CITIES to 3". No wonder thousands are already being used 


by alert contractors everywhere. Write for illustrated 
A U R O a A data bulletin. Dept. HPA4. 


i 
| “4A \7 PUMP COMPANY '|Prestal Bender, inc. Milwaukee 2, Wis. 
- 80 Loucks Street, AURORA, ILLINOIS 


ing liquids without wear. Only 
one moving part—the Impeller. 
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Catalog 444 Shows How to 


CUT HEAT-UP TIME 


r> Unit Heaters 
sures to 225 Ibs. Weight- and 


Here are 3 of the features of 





Nicholson thermostatic steam 
traps, which account for their 
record of savings in heat-up 
time: 


resulting in 2 to 6 times average 


1) LARGER VALVE ORIFICES, 
discharge capacity. 





2) NO AIR BINDING, discharge 
air and non-condensable gases as 
efficiently as condensate. 


3) NO WATER-LOGGING, slight 
— difference opens 
valve. 











+ ” 

and Pipe Coils 
oo 

piston-operated traps for higher — 
pressures and larger pipes. For 
Nicholson's complete,  service- 
tested line see Catalog 444 or 
Sweet's. ; 
W. H. NICHOLSON & CO. / 
198 OREGON ST. WILKES-BARRE, PA. 
Valves © Traps @ Steam Specialties x 











: yal, containing 
practical oi offered free 
Y vse vpetter home heating: 


upon, paste 
nd mail. 


This new, 
i ion of everyda 
ese in the interest © 


For your CoP 
on penny 


y, fill in €0 
postcard, o 





ee 





BACHARACH InoustRiat INSTRUMENT CO., 7000 BENNETT ST., PITTSBURGH 8, PA. 
Send me Free copy of your Service Manual—Bulletin 728 


POSITION 





a 

COMPANY a 

STREET. 4 - ne -_ i 

CITY AND STATE___ ; ee 

We are—|_| Dealer... {| Jobber... {" 

C)FORCED WARM AIR (|)GRAVITY WARM AIR [|STEAM [| )WARM WATER 
() Gas-Burning (_) Oll-Burning C) Stoker-Fired 
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Time Cycle 
Controllers , 
No, 6554—The Bristol Co., Waterbury, Conn. fi: 
published a 12 page bulletin (No. C305) on its new |i, 
of Model C500 Impulse-Sequence time cycle contro |>r. 
The booklet is illustrated with line drawings to —» 
principles of operation and application for the 
which is designed for tire presses, plastic molds, », 
many general process applications. 


Uses of Steel 


No. 6555—Recently published by the steel jo)bi: 
firm of Joseph T. Ryerson & Son, Inc., Box 8000-4. 
Chicago 80, Ill., is an eight page newspaper illustrat. 
ing many end uses of steel with a series of actioy 
type photographs. A copy of this Steel Pictoria! \ 
19 may be obtained from any of the company’s | 


plants. 


Valve 
Reference Chart 


No. 6556—A 20 page valve cross reference chart cor 
tains a complete listing of valve numbers as used by 
the Ohio Injector Co., Wadsworth, Ohio, manufacturer 
of a line of steel, iron, and bronze valves. The valve 
numbers are listed in order and descriptions are in- 
cluded. In addition, many valve figure numbers of lead- 
ing manufacturers are listed with the company’s corre. 
sponding figure number. 


neal 


SEND FOR THIS VALUABLE BOOKLET 


“RADIANT HEATING 
AND COOLING” 


Made up of articles and data on this subject that 
appeared originally in “Heating, Piping and Air 
Conditioning,” this booklet is one of the most com- 
prehensive and authoritative collections of informa- 
tion on radiant heating and cooling yet assembled. 
It tells exactly what radiant heating is, where it can 
be used, and how to design complete systems. |n 
addition, it contains fully detailed descriptions of 
numerous panel heating and cooling installations. 





84 pages — 812" x 11” 
$1.00 


KEENEY PUBLISHING COMPANY 


6 N. Michigan Avenue Chicago 2, Ill. 
ee Re NaS 
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CORRECT DESIGN 


ZY TO BETTER 
NOZZLE Performance 





6 38 selection of the RIGHT nozzle is 
half the battle in assuring dependable perform- 
ance in equipment using spray nozzles. Volume 
producers of such equipment are invited to en- 
the services of 


list our engineering staff and 


® modern research laboratory to help determine 
- : - 


™ the most efficient nozzle for each application 


WRITE TODAY. 


DELAVAN Engineering Co. 


cers of DELAVAN (Balloffet design 
OIL BURNER NOZZLES 











READY FOR DELIVERY NOW! 


CENTERING MACHINE 


Self-Centering 
V-Jaw Chuck 
Instantly 
Accomodates 
Rounds or 
Squares from 
Smallest to 5” 
Rounds. 





tha sn center drilling wide size ranges of 
7 < = square bars interchangeably with- 
ea justment. Accommodates any length. 
ao ae Proved, by actual use and experi- 

» to be the best all-around machine of its kind. 















__ Phone, Wire or Write for Further information 


fz 
{VIN Senanetrine co.1nc 


SPECiA 
LisTs 
iN TUBE FABRICATING EQUIPMENT 
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NEW 


O< uist 


ACTUAL 
SIZE 





Automatic Air RELIEF VALVE 
FOR ALL HOT WATER SYSTEMS 


(PAT. APPD. FOR) 


Saves Fuel 
Perfect Circulation 
Positive in Action 
Simple to Install 
Eliminates All Manual Bleeding 
of Radiators or Lines 


Franchises Available for Responsible Dealers 


EMCO INDUSTRIES 


4410 S. KEATING CHICAGO 32, ILL. 























=RBlower Wheels 
\ 














Do You Know... 


Janette Builds 63 different 
sizes of single inlet and 22 
sizes of double inlet wheels, with air capacities of 
from 67 to 4620 c.im....A special patented con- 
struction is used which results in an exceptionally 
rugged wheel that will last indefinitely. 

For Over 20 Years Janette Blower Wheels 
have given complete satisfaction to internation- 
ally known manufacturers of air conditioning, venti- 
lating and drying apparatus, superchargers, dust 
collectors, coal stokers, oil burners, air cooled engines 
and fire detection equipment. For Smooth, Quiet, 
Dependable Performance SPECIFY JANETTE 


ania BLOWER WHEELS 
Bulletin 24-1 4 
’ COtne / 
— -- ET ee 
" ’ 


Janette Manufacturing Company 
cago 0 


" 









































556 W Monroe St Cru 










No Other Wheel Like It 












Patented Construction 































Ventilating 
Fans 

No. 6557—-Numerous commercial and indust iD. 
plications for exhaust fans of the propeller ty « ,, 
illustrated in a new folder issued by the lIlg F oct, 
Ventilating Co., 2850 N. Crawford Ave., Chica o 4) 
Ill. A featured discussion is the use of the com) an), 
PSYCHROMETER, Hand Aspirated. fans for providing rapid air changes at night in orde 
High eccurecy ls essured by con- | to cool industrial establishments. 



























tinvous air flow over the wet bulb 
induced by hand aspiration. Takes 
readings in confined spaces. No | 


Water Conditioning 
Equipment 

No. 6558—A revised edition of Publication 4021 dp. 
scribing carbonaceous zeolite water conditioning 
ment for softening boiler feed and industrial 
waters has been issued by the Cochrane Corp., !7th ¢ 
Allegheny Ave., Philadelphia 32, Pa. Seven typical jp. 
RELATIVE HUMIDITY Indicator stallations are illustrated and a number of applicati 
ciety Som relative flow diagrams are included. Curves, tables, and \ariow 


humidity in direct ercent . : . 
A - chemical reactions involved complete the technica! dat, 
on a calibrated scale. Employs 


special skills required. Complete 
assembly comes in sturdy 
pocket kit. . . ready to use, 


> 





famous Bendix-Friez human 


Temperatures | | Water Defrost 

indicated over a range of 20° Unit Cooler 

to 110° Fahrenheit. No. 6559—Tenney Engineering, Inc., 26 Avenue B 
Newark 5, N. J., has issued bulletin WD 47 on its ney 
water defrost unit cooler for low temperature applica. 
tions. The method of defrosting with ordinary ta 
water is illustrated and described. Diagrams show the 
recommended method of installation and a capacity table 
is given for the three sizes in which the unit is made 
Principal dimensions are also covered. 


hair element. 
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MORPHOLINE is the Answer 


* veee-TO STEAM CONDENSATE ' 


THERMAL INSULATION ; RETURN LINE CORROSION ° 


Avoid costly maintenance due to corrosion in lines 


s s ‘ 
OF BUILDINGS returning condensed steam to the boiler! Morpholine . 
° ‘ 


effectively combats corrosion due to carbon dioxide 


By PAUL DUNHAM CLOSE ' @ dissolved in condensate. For information on this + 


e money-saving corrosion inhibitor, write Dept. M-5, , 








A new book on 








Formerly Technical Secretary, Insulation Board 
Institute, Chicago, and American Society of Heating 
and Ventilating Engineers, New York 






Carbide and Carbon Chemicals Corporation 


Unit of Union Carbide and Carbon Corporation 







This book provides information and data on the 30 East 42nd Street [laa —New York 17, N.Y 
various economic and comfort advantages of 
thermal insulating materials, a description of the Sila easipihcinaalibcnetie 

various types of insulation used in dwellings and 

many other buildings, and an explanation of how AU Ee 

they are applied. While the book is not intended 

to be an exhaustive treatise on the thermal! insu- : 

. 1a: = : Auer service on stamped metal grilles savw 
lation of buildings, it is a technically competent time and money. A wide variety of desig 
and at the same time readily understandable SS ee 
discussion of the subject, well suited to use by any sizes, and any practical and 

material. In selecting grilles, you 


architects, engineers, builders, insulation sales- Auer Grille Catalog "G” useful. It gives 
plete grille data, shows all Auer 

















































men, etc. 7 
with dimensions, opening sizes, and full sa 

104 Pages Illustrated $1.75 details. Sent on request. Order Auer Gn 
by name and number. 
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